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ADVERTISEMENT. 



[TO THE SECOND VOLUME OF THE ELEMBNTH OF THE PHILOWPHY OF 
THE HUMAN MIND] 



After an interval of more than twenty years, I venture to 
present to the public a Second Volume on the Philosophy of 
the Human Mind. ' 

When the preceding Part was sent to the press, I expected 
that a few short chapters would comprehend all that I had 
further to offer concerning the Intellectual Powers ; and that I 
should be able to employ the greater part of this volume in 
examining those principles of our constitution, which are im- 
mediately connected with the Theory of Morals.* On proceed- 
ing, however, to attempt an analysis of Reason, in the more 
strict acceptation of that term, I found so many doubts crowd- 
ing on me with respect to the logical doctrines then generally 
received, that I was forced to abandon the comparatively 
limited plan according to which I had originally intended to 
treat of the Understanding, and, in the meantime, to suspend 
the continuation of my work, till a more unbroken leisure 
should allow me to resume it with a less divided attention. 

* See vols, vi., vii. — EA, 
VOL. III. A 
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2 ADVERTISEMENT. 

Of the accidents which have since occurred to retard my 
progress, it is unnecessary to take any notice here. I allude to 
them, merely as an apology for those defects of method, which 
are the natural, and perhaps the unavoidable consequences of 
the frequent interruptions by which the train of my thoughts 
has been diverted to other pursuita Such of my readers as are 
able to judge how very large a proportion of my materials haa 
been the fruit of my own meditations ; and who are aware of 
the fugitive nature of our reasonings concerning phenomena 
so far removed from the perceptions of Sense, will easily con- 
ceive the difficulty I must occasionally have experienced, in 
decyphering the short and slight hints on these topics, which I 
had committed to writing at remote periods of my life ; and 
still more, in recovering the thread which had at first con- 
nected them together in the order of my researches. 

I have repeatedly had occasion to regret the tendency of this 
intermitted and irregular mode of composition, to deprive my 
speculations of those advantages in point of continuity, which, 
to the utmost of my power, I have endeavoured to give them. 
But I would willingly indulge the hope, that this is a blemish 
more likely to meet the eye of the author than of the reader ; 
and I am confident that the critic who shall honour me 
with a sufficient degree of attention to detect it where it 
may occur, will not be inclined to treat it with an undue 
severity. 

A Third Volume (of which the chief materials are already 
prepared) will comprehend all that I mean to publish under 
the title of the Philosophy of the Human Mind. The principal 
subjects allotted for it are Language ; Imitation ; the Varieties 
of Intellectual Character ; and the Faculties by which Man is 
distinguished from the lower animals. The first two of these 
articles belong in strict 4)ropriety to this second part of my 
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work, but the size of the volume has prevented me from enter- 
ing on the consideration of them at present* 

The circumstances which have so long delayed the publica- 
tion of these volumes on the Intellectual Powers, have not 
operated, in an equal degree, to prevent the prosecution of my 
inquiries into those principles of Himian Nature, to which my 
attention was for many years statedly and forcibly called by 
my official duty. Much, indeed, still remains to be done in 
maturing, digesting, and arranging many of tlie doctrines 
wliich I was accustomed to introduce into my lectures ; but if 
I shall be blessed, for a few years longer, with a moderate share 
of health and of mental vigour, I do not altogether despair of 
yet contributing something in the form of Essay 8^'\ to fill up 
the outline which the sanguine imagination of youth encour- 
aged me to conceive, before I had duly measured the magni- 
tude of my undertaking with the time or with the abilities 
which I could devote to the execution. 

The volume which I now publish is more particularly in- 
tended for the use of Academical Students ; and is offered to 
them as a guide or assistant, at that important stage of their 
progress when, the usual course of discipline being completed, 
an inquisitive mind is naturally led to review its past attain- 
ments, and to form plans for its future improvement. In the 
prosecution of this design, I have not aimed at the establish- 
ment of new theories ; far less have I aspired to the invention of 
any new organ for the discovery of truth. My principal object 
is to aid my readers in unlearning the scholastic errors which, 
in a greater or less degree, still maintain their ground in our 
most celebrated seats of learning ; and by subjecting to free, 
but I tnist not sceptical discussion, the more enlightened 

* See vol. \v,—Ed. t See vol. y.—Ed. 
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though discordant systems of modern logicians, to accustom 
the understanding to the unfettered exercise of its native capa- 
cities. That several of the views opened in the following pages 
appear to myself original, and of some importance, I will not 
deny ; but the reception these may meet with, I shall regard as 
a matter of comparative indiflference, if my labours be found 
useful in training the mind to those habits of reflection on its 
own operations, which may enable it to superadd to the in- 
structions of the schools, that higher education which no schools 
can bestow. 



RiNNEIL H0U6B, 

22rf November IS 13. 
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PHILOSOPHY OF THE HUMAN MIND. 



PART SECOND, FIRST DIVISION. 

OF REASON, OR THE UNDERSTANDING PROPERLY SO CALLED ; AND 
THE VARIOUS FACULTIES AND OPERATIONS MORE IMMEDIATELY 
CONNECTED WITH IT. 

PRELIMINARY OBSERVATIONS ON THE VAGUENESS AND AMBIGUITY OF 
THE COMMON PHILOSOPHICAL LANGUAGE RELATIVE TO THIS PART OF 
OUR CONSTITUTION — REASON AND REASONING — UNDERSTANDING — 
INTELLECT — ^JUDGMENT, ETC. 

The power of Reason, of which I am now to treat, is unques- 
tionably the most important by far of those which are compre- 
hended under the general title of Int-ellectual. It is on the 
right use of this power that our success in the pursuit both of 
knowledge and of happiness depends ; and it is by the exclusive 
possession of it that man is distinguished, in the most essential 
respects, from the lower animals. It is, indeed, from their 
subserviency to its operations, that the other faculties, which 
have been hitherto under our consideration, derive their chief 
value. 

In proportion to the peculiar importance of this subject are 
its extent and its difficulty ; — both of them such as to lay me 
under a necessity, now that I am to enter on the discussion, to 
contract, in various instances, those designs in which I was 
accustomed to indulge myself, when I looked forward to it from 
a distance. The execution of them at present, even if I were 
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more competent to the task, appears to me, on a closer exa- 
mination, to be altogether incompatible with the comprehen- 
siveness of the general plan which was sketched out in the 
advertisement prefixed to the former volume; and to the 
accomplishment of which I am anxious, in the first instance, 
to direct my eflforts. If that undertaking should ever be com- 
pleted, I may perhaps be able afterwards to offer additional 
illustrations of certain articles, which the limits of this part of 
my work prevent me from considering with the attention which 
they deserve. I should wish, in particular, to contribute some- 
thing more than I can here introduce, towards a rational and 
practical system of Logic, adapted to the present state of 
human knowledge, and to the real business of hiunan life. 

"What subject," says Burke, "does not branch out to 
infinity I It is the nature of our particular scheme, and the 
single point of view in which we consider it, which ought to 
put a stop to our researches."* How forcibly does the remark 
apply to all those speculations which relate to the principles of 
the Human Mind ! 

I have frequently had occasion, in the course of the foregoing 
disquisitions, to regret the obscurity in which this department 
of philosophy is involved, by the vagueness and ambiguity of 
words ; and I have mentioned, at the same time, my xmwilling- 
ness to attempt verbal innovations, wherever I could possibly 
avoid them, without essential injury to my argument. The 
mle which I have adopted in my own practice, is, to give 
to every faculty and operation of the mind its own appropriate 
name ; following, in the selection of this name, the prevalent 
use of our best writers ; and endeavouring afterwards, as far 
as I have been able, to employ each word eocclusively in that 
acceptation in which it has hitherto been used most generally. 
In the judgments which I have formed on points of this sort, 
it is more than probable that I may sometimes have been 
mistaken ; but the mistake is of little consequence, if I myself 
have invariably annexed tlie same meaning to the same phrase ; 
— ^an accuracy which I am not so presumptuous as to imagine 

* Conclusion of the Inquinj into thfi Sublime and the Beautiful. 



Digitized by LjOOQIC 



PRKL. — RELATIVE VAGUENESS OF OUR NOMENCLATURE. 7 

that I have uniformly attained, but which I am conscious of 
having, at least, uniformly attempted. How far I have suc- 
ceeded, they alone who have followed my reasonings with a 
very critical attention are qualified to determine ; for it is not 
by the statement of formal definitions, but by the habitual use 
of precise and appropriate language, that I have endeavoured 
to fix in my reader's mind the exact import of my expressions. 

In appropriating, however, particular words to particular 
ideas, I do not mean to censure the practice of those who may 
have understood them in a sense different from that which I 
annex to them ; but I found that, without such an appropria- 
tion, I could not explain my notions respecting the human 
mind, with any tolerable degree of distinctness. This scrupu- 
lous appropriation of terms, if it can be called an innovation^ 
ia the only one which I have attempted to introduce ; for in no 
instance have I presumed to annex a philosophical meauiug to 
a technical word belonging to this branch of science, without 
having previously shown, that it has been used in the same 
sense by good writers, in some passages of their worka After 
doing this, I hope I shall not be accused of affectation, when I 
decline to use it in any of the other acceptations in which, from 
carelessness or from want of precision, they may have been led 
occasionally to employ it. 

Some remarkable instances of vagueness and ambiguity, in 
the employment of words, occur in that branch of my subject 
of which I am now to treat. The word Iteason itself is far 
from being precise in its meaning. In conunon and popular 
discourse, it denotes that power by which we distinguish truth 
from falsehood, and right from wrong, and by which we are 
enabled to combine means for the attainment of particular 
ends. Whether these different capacities are, with strict logical 
propriety, referred to the same power, is a question which I 
shall examine in another part of my work ; but that they are all 
included in the idea which is generally annexed to the word 
reason, there can be no doubt ; and the case, so far as I know, 
is the same with the corresponding term in all languages what- 
ever. The fact probably Ls, that tins word was first employed 
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to comprehend the principles, whatever they are, by which man 
is distinguished from the brutes ; and afterwards came to be 
somewhat limited in its meaning, by the more obvious con- 
clusions concerning the nature of that distinction, which pre- 
sent themselves to the common sense of mankind. It is in 
this enlarged meaning tliat it is opposed to instinct by Fope : 

" And Keason raise o*er Instinct as yon can ; 
In this tis God directs, in that His Man." 

It was tlms, too, that Milton plainly understood the term, 
wlicn he remarked, tliat smiles imply the exercise of reason : — 

"... Smiles from Reason flow, 
To brutes denied : " . . . 

And still more explicitly in these noble lines : — 

** There wanted yet the master-work, the end 
Of all yet done ; a creature who, not prone 
And brute us other creatures, but endued 
With sanctity of Reason, might erect 
His stature, and upright with front serene 
Govern the rest ; self-knowing ; and from theme. 
Magnanimous, to correspond with Heaven ; 
But, grateful to acknowledge whence his g«>od 
Descends, thither with heart, and voice, and eyes 
Directed in devotion, to adore 
And worship Grod Supreme, who made him chief 
Of all his works." 

Among the various characteristics of hiunanity, the power of 
devising means to accomplish ends, together witli the power of 
distinguishing truth from falsehood, and right from wrong, are 
obviously the most conspicuous and important, and accordingly 
it is to these that the word reason, even in its most comprehen- 
sive acceptation, is now exclusively restricted.^ 

' This, I think, is the meaning which lowing passage, for example, where Mr. 

most naturally presents itself to com- Ix)cke contrasts the light of Reason with 

moil readers, when tlio word reason that of Revelation, he plainly pnKceds 

<K<.ur8 in authors not affecting to aim on the supposition, that it is competent 

at nny nice logical distinctions ; and it to appeal to the former, as affoixiing a 

is certainly the meaning which must be standani of right and wrong, not loss 

annexed to it, in some of the moHt seri- than of speculative truth and falschuml ; 

on.-i and important arguments in which nor can there be a doubt that, when he 

it has ever liren einplovftl. In thr fnl- speaks of /rr*//* as the objctt of natural 
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By some philosophers, the meaning of the word has been of 
late restricted still farther ; to the power by which we distin- 
guish truth from falsehood, and combine means for the accom- 
plishment of our purposes; — the capacity of distinguishing 
right from wrong being referred to a separate principle or '^ ' 
faculty, to which different names have been assigned in different 
ethical theories. The following passage from Mr. Hume con- 
tains one of the most explicit statements of this limitation 
which I can recollect : — " Thus, the distinct boundaries and 
offices of Reason and of Taste are easily ascertained. The former 
conveys the knowledge of truth and falsehood ; the latter gives 
the sentiment of beauty and deformity — vice and virtue. 
Season, being cool and disengaged, is no motive to action, and 
directs only the impulse received from appetite or inclination, 
by shewing us the means of attaining happiness or avoiding 
misery. Taste, as it gives pleasure or pain, and thereby con- 
stitutes happiness or misery, becomes a motive to action, and is 
tlie first spring or impulse to desire and volition."^ 

On the justness of this statement of Mr. Hume, I have no 
remarks to offer here ; as my sole object in quoting it was to 



reason, it was principally, if not wholly, 
moral truth which he had in his view : 
*' Reason is natural revelation, whereby 
the eternal Father of Light, and foun- 
tain of all knowledge, communicates 
to mankind that portion of tnith which 
he has laid within the reach of their 
natural faculties. Revelation is natural 
reason, enlarged by a new set of dis- 
coveries, communicated by Gotl imme- 
diately, which reason vouches the truth 
ot, by the testimony and proofs it gives 
that they come from God. So that he 
who takes away Reason to make way 
for Revelation, puts out the light of 
both, and does much the same as if he 
would 2>orsuade a man to put out his 
eyes, the belter to receive the remote 
light of an invisible star by a telescope." 
— Essay ^ b. iv. c. 19. 

A passage still more explicit for my 
prefient pui-posc occurs in the pleasing 



and philosophical conjectures of Huy- 
gens, concerning the planetary worlds. 
*' Positis vero ejusmodi planetarum in- 
colls ratione uteutibus, quaeri adhuc 
potest, anne idem illic, atque apud nos, 
sit hoc quod rationem vocamus. Quod 
quidem ita esse omnino dicendum vide- 
tur, neque aliter fieri posse ; sive usum 
rationis in his consideremus quae ad 
mores et sequitatcm pertinent, sive in 
iis qnsB spcctant ad principia et funda- 
menta scientiarum. Etenim ratio apud 
nos est, quad sensum justitise, honesti, 
laudisjclementiaa, gratitudinis ingenorat, 
mala ac bona in universum discernere 
docct : quaeque ad ha3c animum discij)- 
linaj, multonimque inventorum capacem 
red(lit,"&c.&c. — Hugenii Opera Varia, 
vol. ii. p. 6G3. Ludg. Batav. 1724. 

* Essays and Treatises, &c. Appen- 
dix, concerning Moral Sentiment. 
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illustrate the different meanings annexed to the word reason 
by different writers. It will appear afterwards, that, in conse- 
quence of this circumstance, some controversies which have 
been keenly agitated about the principles of morals, resolve 
entirely into verbal disputes, or, at most, into questions of 
arrangement and classification, of little comparative moment to 
the points at issue.^ 

Another ambiguity in the word reason^ it is of still greater 
consequence to point out at present — ^an ambiguity which leads 
us to confound our rational powers in general with that parti- 
cular branch of them, known among logicians by the name of 
the Discursive Faculty. The aflinity between the words reason 
and reasoning sufficiently accounts for this inaccuracy in com- 
mon and popular language ; although it cannot fail to appear 
obvious, on the slightest reflection, that in strict propriety, 
reasoning only expresses one of the various functions or opera- 
tions of reason^ and that an extraordinary capacity for the 
former by no means affords a test by which the other consti- 
tuent elements of the latter may be measured.^ Nor is it to 
common and popular language that this inaccuracy is confined. 
It has extended itself to the systems of some of our most acute 
philosophers, and has, in various instances, produced an ap- 
parent diversity of opinion where there was little or none in 
reality. 

* In confirmation of this remark, I ence of opinion between this writer and 
shall only quote at present a few sen- Mr. Hume, turns chiefly on the difler- 
tences from an excellent discourse, by ent degrees of latitude with which they 
Dr. Adams of Oxford, on the nature and have used the word reeuon. Of the two, 
obligations of virtue. " Nothing can there cannot be a doubt that Dr. Adams 
bring us under an obligation to do what has adhered by far the most faithfully, 
appears to our moral judgment xoroiuj. not only to its acceptation in the works 
It may be supposed our interest to do of our best English authors, but to the 
this, but it cannot be supposed our duty. acceptation of the corresponding term 
. . . Power may compel, interest may in the ancient languages. " Est quidem 
bribe, pleasure may persuade, but Rea- vera lex, recta ratio . . . quie vocet ad 
SON only can oblige. This is the only officium, jubendo ; vetando, a fraude de- 
authority which rational beings can terreat,*' &c. &c. 
own, and to which they owe obedi- • ** The two most different things in 
ence." the world," says Locke, " are a logical 

It must appear perfectly obvious to chicaner, and a man of reason." — Cmi- 

''very reader, that the apparent differ- duct of the Fnderifandvuf, $ S. 
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"No hjrpothesij'/' says Dr. Campbell, "liitherto invented, 
hath shewn that, by means of the discursive faculty, without 
the aid of any other mental power, we could ever obtain a 
notion of either the beautiful or the good."^ The remark is 
undoubtedly true, and may be applied to all those systems 
which ascribe to Reason the origin of our moral ideas, if the 
expressions reason and discursive faculty be used as synony- 
mous. But it was assuredly not in this restricted acceptation, 
that the word reason was understood by those ethical writers 
at whose doctrines this criticism seems to have been pointed by 
the ingenious author. That the discursive faculty alone is 
sufficient to account ior the origin of our moral ideas, 1 do not 
know that any theorist, ancient or modern, has yet ventured to 



Various other philosophical disputes might be mentioned, 
which would be at once brought to a conclusion, if this distinc- 
tion between reason and the power of reasoning were steadily 
kept in view.^ 



* Pidlmophy of Bhetorie^ vol. i. 
p. 204. 

« It is curious that Dr. Johnson has 
assigned to this very limited, and (ac- 
cording to present usage) very doubtful 
interpretation of the word recuon^ the. 
first place in his enumeration of its 
various meanings, as if he had thought 
it the sense in which it is most properly 
and correctly employed. " Reason," he 
tells U8, " is the power by which man 
deduces one proposition from another, 
or proceeds from premises to conse- 
quences." The authority which he has 
quoted for this definition is still more 
carious, being manifestly altogether in- 
applicable to his purpose. " Reason is 
the director of man's will, discovering 
in action what is good ; for the laws of 
well-doing are the dictates of right 
reason .** — Hooker. 

In the nxth article of the same enu- 
meration, he states as a distinct mean- 
ing of the same word, ratiociryjUion^ 
elifcurnce power. What possible differ- 



ence could he conceive between this 
signification and that above quoted? 
The authority, however, which he pro- 
duces for this, last explanation is worth 
transcribing. It is a passage from Sir 
John Davis, where that fanciful writer 
states a distinction between reason and 
understanding, to which he seems to 
have been led by a conceit founded on 
their respective etymologies. 

" When she ratM things, and moTes from 

groond to ground. 

The name of Reaaon ihe obteim by this ; 

But when by Reason she the truth hath 

found. 

And standeth llxt^ she Undentandtag is." 

The adjective reasonable^ as employed 
in our language, is not liable to the 
same ambiguity with the substantive 
from which it is derived. It denotes a 
charncter in which reason (taking that 
word in its largest acceptation) possesses 
a decided ascendant over the temper 
and the passions ; and implies no par- 
ticular propensity to a display of the diH- 
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In the use which I make of the word reason^ in the title of 
the following disquisitions, I eir.ploy it in a manner to which 
no philosopher can object, — to denote merely the power by 
which we distinguish truth from falsehood, and combine means 
for the attainment of our ends ; omitting, for the present, all 
consideration of that function which many have ascribed to it, 
of distinguishing right from wrong, without, however, presum- 
ing to call in question the accuracy of those by whom the term 
has been thus explained. Under the title of Reason^ I shall 
consider also whatever faculties and operations appear to be 
more immediately and essentially connected with the discovery 
of truthy or the attainment of the objects of our pursuit — more 
particularly the Power of Reasoning or Deduction ; but dis- 
tinguishing, as carefully as I can, our capacity of carrying on 
this logical process, from those more comprehensive powers 
which Season is understood to imply. 

The latitude with which this word has been so universally 
used, seemed to recommend it as a convenient one for a general 
title, of which the object is rather comprehension than pre- 
cision. In the discussion of particular questions, I shall avoid 
the employment of it as far as I am able, and shall endeavour 
to select other modes of speaking, more exclusively significant 
of the ideas wliich I wish to convey.* 



ciireivo power, if, indeed, it does not ex- » Mr. I^ocke too has prefixed the 8am6 

chide the idea of such a propensity. In title, 0( Beason, to the 17th chapter of 

the followinfi^ stanza, Pope certainly had his Fourth Book, using the word in a 

no view to the logical talents of the lady sense nearly coinciding with that very 

whom he celebrates : extensive one which I wish my readers 

to annex to it here. 
"1 know a thing thatumortoncommoii. ^^^ observing, that by reason he 

(Envy be lUent and altend,) « ,i .. r u t. l 

I know a reasonable woman. °^«a°« *^** ^^"^^^y .T^^,*!^^ ™*^ " 

Haadaome and witty, yet a Mend-- supposed to be distinguished from brutes, 

and wherein it is evident he much sur- 

Of this rectsonaUe iroman, we may passes them ;" he adds, that " we may 

venture to conjecture, with some con- in reason consider these four degrees ; 

fidence, that she did not belong to the — the first and highest is the discover- 

class o( those femmes raisonneuses, so ing and finding out of proofs; the second, 

happily described by Moliere : the regular and methodical disposition 

- R«il«>nncr est lemploi do toute in* malf-n ^f ^hem, and laying them in a clear and 

EtleraL«onnementcnhanoitlarai»»n." fit ortlcr, t/> make their connexion and 
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Another instance of tbe vagueness and indistinctness of the 
common language of logicians, in treating of this part of the 
Philosophy of the Human Mind, occurs in the word Under- 
standing. In its popular sense, it seems to be very nearly 
synonymous with reason^ when that word is used most compre- 
hensively ; and is seldom or never applied to any of our facul- 
ties, but such as are immediately subservient to the investigation 
of truth, or to the regulation of our conduct. In this sense, 
it is so far from being understood to comprehend the powers of 
Imagination, Fancy, and Wit, that it is often stated in direct 
opposition to them ; as in the common maxim, that a sound 
understanding and a warm imagination are seldom united in 
the same person. But philosophers, without rejecting this use of 
the word, very generally employ it, with far greater latitude, to 
comprehend all the powers which I have enumerated under the 
title of Intellectual ; referring to it Imagination, Memory, and 
Perception, as well as the faculties to which it is appropriated 
in popular discourse, and which it seems, indeed, most properly 
to denote. It is in this manner that it is used by Mr. Locke in 
his celebrated Essay, and by all tlie logicians who follow the 
common division of our mental powers into those of the Under- 
standing and those of the Will. 

In mentioning this ambiguity, I do not mean to ca\'il at the 

force be plainly and easily perceived ; logician as well as a poet, means by the 

the thinl is the perceiving their con- words Acr 6e»rt|7, her «wcn<iai or charac- 

nexion ; and the fourth, is making a teristical endowment, 
right conclusion." To these quotations I shall only add 

Dr. Reid*8 authority for this ubc of a sentence from a very judicious French 

the wonl is equally explicit : " The writer, [Amauld,] which I am tempted 

power of reasoning is very nearly allied to introduce hero, less on account of the 

to that of judging. We include both sanction which it gives to my own phra- 

nnder the name of reason.^* — Inteiled. Rcology, than of the importance of the 

Powers, p. 671, 4to. edit. tnith which it conveys. 

Another authority to the same pur- " Reason is commonly employed as 

pose is furnished by Milton : an instrument to acquire the sciences ; 

. . . " Whence ih« soul whereas, on the contrary, the sciences 

Reason reoeives ; and Reason is Hia sbixo— ought to lie made use of as an instru< 

Diseurtive or IntuiiiTe.- ment to give reason its perfection." — 

Par. Lo4t, b. T. L m. jjj^.^ ^ p^„^^ translated by Ozell, 

I presume that Milton, who was a p. 2. London, 1717. 
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phraseology of the writers from whom it has derived its origin, 
but only to point it out as a circumstance which may deserve 
attention in some of our future disquisitions. The division of 
our powers which has led to so extraordinary an extension of 
the usual meaning of language, has an obvious foundation in 
the constitution of our nature, and furnishes an arrangement 
which seems indispensable for an accurate examination of the 
subject : nor was it unnatural to bestow on those faculties, 
which are all subservient in one way or another to the right 
exercise of the understanding, the name of tliat power, from 
their relation to which their chief value arises. 

As the word understanding, however, is one of those which 
occur very frequently in philosophical arguments, it may be 
of some use to disengage it from the ambiguity just remarked ; 
and it is on this account that I have followed the example of 
some late writers, in distinguishing the two classes of powers 
which were formerly referred to the understanding and to the 
will, by calling the former intellectual, and the latter active. 
The terms cognitive and motive were long ago proposed for the 
same purpose by Hobbes ; but they never appear to have come 
into general use, and are, indeed, liable to obvious objections. 

It has probably been owing to the very comprehensive mean- 
ing annexed in philosophical treatises to the word Understand- 
ing, that the use of it has so frequently been supplied of late by 
Intellect The two words, as they are commonly employed, 
seem to be very nearly, if not exactly, synonymous ; and the 
latter possesses the advantage of being quite unequivocal, having 
never acquired that latitude of application of which the former 
admits. The adjective intellectual, indeed, has had its meaning 
extended as far as the substantive understanding ; but, as it 
can be easily dispensed with in our particular arguments, it 
may, without inconvenience, be adopted as a distinctive epithet, 
where nothing is aimed at but to mark, in simple and concise 
language, a very general and obvious classification. The word 
intellect can be of no essential use whatever, if the ambiguity 
in the signification of the good old English word understanding 
be avoided; and as to intellection, which a late very acute 
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Mrriter^ has attempted to introduce, I can see no advantage at- 
tending it, which at all compensates for the addition of a new 
and uncouth term to a phraseology which, even in its most 
simple and unaflfected form, is so apt to revolt the generality of 
readers. 

The only other indefinite word which I shall take notice of 
in these introductory remarks, \s judgment ; and in doing so, I 
shall confine myself to such of its ambiguities as are more pecu- 
liarly connected with our present subject. In some cases, its 
meaning seems to approach to that of understanding ; as in the 
nearly anonymous phrases, a sound understanding and a sound 
judgment. If there be any diflerence between these two modes 
of expression, it appears to me to consist chiefly in this, that 
the former implies a greater degree of positive ability than the 
latter ; which indicates rather an exemption from those biasses 
which lead the mind astray, than the possession of any uncom- 
mon reach of capacity. To understanding we apply the epithets 
strong, vigorous, comprehensive, profound : to Judgment, those 
of correct, cool, unprejudiced, impartial, solid. It was in this 
sense that the word seems to have been understood by Pope, in 
the following couplet : — 

** 'Tis Willi our jmlgment8 as our watches ; none 
Go just alike, yet each believes his o^ti." 

For this meaning of the word, its primitive and literal appli- 
cation to the judicial decision of a tribunal accounts suffi- 
ciently. 

Agreeably to the same fundamental idea, the name of judg^ 
ment is given, with peculiar propriety, to those acquired powers 
of discernment which characterize a skilful critic in the fine 
arts ; powers which depend, in a very great degree, on a temper 
of mind free from the undue influence of authority and of casual 
associations. The power of taste itself is frequently denoted by 
the appellation oijvdgmjent ; and a person who possesses a more 
than ordinary share of it is said to be a judge in those matters 
which fall under its cognizance. 

» Dr. Campbell : see his Philosophy o/Bhetoric, vol. i. p. 103, 1st edit. 
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The meaning annexed to the word by logical wiit^rs is con- 
siderably different from this, — denoting one of the simplest acts 
or operations of wliich we are conscious, in the exercise of our 
rational powers. In this acceptation, it does not admit of de- 
finition, any more than sensation^ tvill, or belief. All tliat can 
be done, in such cases, is to describe the occasions on which the 
operation takes place, so as to direct the attention of others to 
their own thoughts. With this view, it may be .observed, in 
the present instance, that when we give our assent to a mathe- 
matical axiom ; or when, after perusing the demonstration of a 
theorem, we assent to the conclusion ; or, in general, when we 
pronounce concerning the truth or falsity of any proposition, or 
the probability or improbability of any event ; the power by 
wliich we are enabled to perceive what is true or false, probable 
or improbable, is called by logicians the faculty of judgment. 
The same word, too, is frequently used to express the particular 
acts of this power, as when the decision of the understanding on 
any question is called a judgment of the mind. 

In treatises o{ logic, Jicdgment is commonly defined to be an 
act of the mind, by which one thing is affirmed or denied of 
another; a defim'tion which, though not unexceptionable, is 
perhaps less so than most that have been given on similar 
occasions. Its defect (as Dr. Reid has remarked) consists in 
this — that, although it be by affirmation or denial that we ex- 
press our judgments to others, yet judgment is a solitary act of 
the mind, to which this affirmation or denial is not essential ; 
and, therefore, if the definition be admitted, it must be under- 
stood of mental affirmation or denial only, in which case, we do 
no more than substitute, instead of the thing defined, another 
mode of speaking perfectly synonymous. The definition has, 
however, notwithstanding this imperfection, the merit of a con- 
ciseness and perspicuity, not often to be found in the attempts 
of logicians to explain our intellectual operations. 

Mr. Locke seems disposed to restrict the word judgment to 
that faculty which pronoimces concerning the verisimilitude of 
doubtful propositions ; employing the word knowledge to ex- 
press the faculty which perceives the truth of propositions, 
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either intuitively or demonstratively certain. " The faculty 
which Gkxi has given man to supply the want of clear and 
certain knowledge^ in cases where that cannot be had, is 
judgment; whereby the mind takes its ideas to agree or 
disagree, or, which is the same tiling, any proposition to be 
true or false, without perceiving a demonstrative evidence in 
the proofs. 

" Thus, the mind has two faculties conversant about truth 
andfialsehood:— 

" First, knotdedgey whereby it certainly perceives, and is un- 
doubtedly satisfied of the agreement or disagreement of any 
ideas. 

^^ Secondly yjtidgmentj which is the putting ideas together, or 
separating them from one another in the mind, when their 
agreement or disagreement is not perceived, but presumed to 
be so ; which is, as the word imports, taken to be so, before it 
certainly appeara And if it so unites or separates them, as in 
reality things are, it is right judgrmnC^ 

For this limitation in the definition of Jtidgment^ some pre- 
tence is aflforded by the literal signification of the word, when 
applied to the decision of a tribunal ; and also, by its meta- 
phorical application to the decisions of the mind, on those 
critical questions which fell under the province of Taste. But, 
considered as a technical or scientific terjn of Logic, the prac- 
tice of our purest and most correct writers sufficiently sanctions 
the more enlarged sense in which I have explained it ; and, if 
I do not much deceive myself, this use of it will be found more 
favourable to philosophical distinctness than Mr. Locke's lan- 
guage, which leads to an unnecessary multiplication of our 
intellectual powera What good reason can be given for assign- 
ing one name to the faculty which perceives truths that are 
eertaifij and another name to the faculty which perceives truths 
that are probable? Would it not be equally .proper to dis- 
tinguish by different names, the power by which we perceive 
one proposition to be ^rye, and another to hefctke? 

As to knowledge^ I do not think that it can with propriety 

' E$my on the Human Under ttandhtg^ book iv. chap. 14. [§§ 3, 4.] 
VOL. in. B 
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be contrasted mtii judgment ; nor do I apprehend that it is at 
all agreeable, either to common use or to philosophical accu- 
racy, to speak of knowledge as a faculty. To me it seems 
rather to denote the possession of those truths about which our 
faculties have been previously employed, than any separate 
power of the understanding by which truth is perceived.^ 

Before concluding these preliminary remarks, I cannot help 
expressing my regret, that tiie subject on which I am about to 
enter will so frequently lay me under the necessity of criticising 



* In attempting thus to fix the logical 
import of Tarious words in our language, 
which are apt to be confounded in popu- 
lar speech with recuanj and also with 
reoBoning^ some of my readers may be 
surprised that I have said nothing 
about the word wisdom. The truth is, 
that the notion expressed by this term, 
as it is employed by our best writers, 
Bcems to presuppose the influence of 
some principles, the consideration of 
which belongs to a different part of my 
work. In confirmation of this, it may 
be remarked, that whereas the proyince 
of our reasoning powers, (in their appli- 
cation to the business of life,) is limited 
to the choice of means^ wisdom denotes 
a power of a more comprehensive nature 
and of a higher order ; a power which 
implies a judicious selection both of 
meant and of ends. It is very precisely 
defined by Sir William Temple, to be 
" that which makes men judge what are 
the best ends, and what the best means 
to attain them." 

Of these two modifications of wisdom, 
the one denotes a power of the mind, 
which obviously falls under the view of 
the logician; the examination of the 
other, as obviously belongs to ethics. 

A distinction similar to this was 
plainly in the mind of Cudworth, when 
he wrote the following passage, which, 
although drawn fix)m the purest sources 
of ancient philosophy, will, I doubt not, 
from the uncouthncss of the phraseo- 



logy, have the appearance of extrava- 
gance to many in the present times. 
To myself it appears to point at a fact 
of the highest importance in the moral 
constitution of man. 

" We have all of us by nature ftm*- 
TtvftM Tt, (as both Plato and Aristotle 
call it,) a certain divination, presage^ 
M\^ parturient vattdnalion in our minds, 
of some higher good and perfection than 
either power or knowledge. Knowledge 
is plainly to be preferred before power, 
as being that which guides and directs 
its blind force and impetus ; but Aris- 
totle himself declares, that there is ki- 
yv Ti »^UTT»9, which is X»y»y ^;^i 
someihifuj het*er than reason and know- 
ledge^ which is the principle and ori- 
ginal of it. For (saith he) X«y«v Ji^x^ 
«v X«y«f, ^XX« n »(t7rr»9. The princi- 
ple of reason is not reason, but something 
heUer:'— Intellectual System, p. 203. 

Lord Shaftesbury has expressed the 
same truth more simply and perspicu- 
ously in that beautiful sentence which 
occurs more than once in his writings — 
" True wisdom comes more from the 
heart than from the head." — ^Number- 
less illustrations of this profound maxim 
must immediately crowd on the memory 
of all who are conversant with the most 
enlightened works (m the theory of legis- 
lation; more particularly with those 
which appeared, during the eighteenth 
century, on the science of political eco- 
nomy. 



Digitized by LjOOQIC 



PREL. — RELATIVE VAGUENESS OP OUR NOMENCLATURE. 19 

the language, and of disputing the opinions of my predecessors. 
In doing so, I am not conscious of being at all influenced by 
a wish to indulge myself in the captiousness of controversy ; 
nor am I much afraid of this imputation from any of my 
readers who shall honour these speculations with an attentive 
perusaL My real aim is, in the first place, to explain the 
grounds of my own deviations from the track which has been 
conmionly pursued; and, secondly ^ to facilitate the progress 
of such as may follow me in the same path, by directing their 
attention to those points of divergency in the way, which may 
suggest matter for doubt or hesitation, I know, at the same 
time, that, in the opinion of many, the best mode of unfolding 
the principles of a science is to state them systematically and 
concisely, without any historical retrospects whatever ; and I 
believe the opinion is well founded, in those departments of 
knowledge where the difficulty arises less from vague ideas and 
indefinite terms, than from the length of the logical chain 
which the student has to trace. But, in such disquisitions 
as we are now engaged in, it is chiefly from the gradual 
correction of verbal ambiguities, and the gradual detection of 
unsuspected prejudices, that a progressive, though slow ap- 
proximation to truth is to be expected. It is indeed a slow 
approximation, at best, that we can hope to accomplish at 
present, in the examination of a subject where so many powerful 
causes (particularly those connected with the imperfections of 
langu^e) conspire to lead us astray. But the study of the 
human mind is not, on that account, to be abandoned. Who- 
ever compares its actual state with that in which Bacon, Des- 
cartes, and Locke found it, must be sensible how amply their 
efforts for its improvement have been repaid, both by their 
own attainments, and by those of others who have since profited 
by their example. I am willing to hope, that some useful hints 
for its farther advancement may be derived even from my own 
researches ; and, distant as the prospect may be of raising it to 
a level with the physical science of the Newtonian school, by 
uniting the opinions of speculative men about fundamental 
principles, my ambition as an author will be fully gratified, if, 



Digitized by LjOOQIC 



20 ELEMENTS OF THE PHILOSOPHY OF THE HUMAN MIND. 

by the few who are competent to judge, I shall be allowed to 
have contributed my share, however small, towards the attain- 
ment of so great an object. 

In the discussions which immediately follow, no argument 
will, I trust, occur beyond the reach of those who shall read them 
with the attention which every inquiry into the Human Mind 
indispensably requires. I have certainly endeavoured, to the 
utmost of my abilities, to render every sentence wliich I have 
written not only intelligible but perspicuous; and, where I 
have failed in the attempt, the obscurity will, I hope, be im- 
puted not to an aflfectation of mystery, but to some error of 
judgment. I can, without much vanity, say, that, with less 
expense of thought, I could have rivalled the obscurity of 
Kant; and that the invention of a new technical language, 
such as that which he has introduced, would have been an 
easier task, than the communication of clear and precise notions, 
(if I have been so fortunate as to succeed in this communi- 
cation,) without departing from the established modes of 
expression. 

To the following observations of D'Alembert (with some tri- 
fling verbal exceptions) I give my most cordial assent ; and, mor- 
tifying as they may appear to the pretensions of bolder theorists, 
I should be happy to see them generally recognised as canons 
of philosophical criticism : '' Truth in metaphysics resembles 
truth in matters of taste. In both cases, the seeds of it exist 
in every mind ; though few think of attending to this latent 
treasure, till it be pointed out to them by more curious inquirers. 
It should seem that everything we learn from a good meta- 
physical book is only a sort of reminiscence of what the mind 
previously knew. The obscurity, of which we are apt to com- 
plain in this science, may be always justly ascribed to the 
author ; because the information which he professes to com- 
municate requires no technical language appropriated to itself. 
Accordingly, we may apply to good metaphysical authors 
what has been said of those who excel in the art of writing, 
that, in reading them, everybody is apt to imagine that he 
himself could have written in the same manner. 
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'^ But^ in this sort of speculation, if all are qualified to under- 
stand, all are not fitted to teach. The merit of accommodating 
easily to the apprehension of others, notions which are at once 
simple and just, appears, from its extreme rarity, to be much 
greater than is commonly imagined. Sound metaphysical 
principles are truths which every one is ready to seize, but 
which few men have the talent of unfolding ; so difficult is it 
in this, as well as in other instances, to appropriate to one's 
self what seems to be the conmion inheritance of the human 
race."^ 

I am, at the same time, fully aware, that whoever, in treating 
of the Human Mind, aims to be understood, must lay his ac- 
count with forfeiting, in the opinion of a very large proportion 
of readers, all pretensions to depth, to subtlety, or to invention. 
The acquisition of a new nomenclature is, in itself, no incon- 
siderable reward to the industry of those who study only from 
motives of literary vanity; and, if D'Alemberfs idea of this 
branch of science be just, the wider an author deviates from 
truth, the more likely are his conclusions to assume the appear- 
ance of discoveriea I may add, that it is chiefly in those dis- 
cussions which possess the best claims to originality, where he 
may expect to be told by the multitude, that they have learned 
from him nothing but what they knew before. 

* " Le vrai en met«physiquo resscmble en les lisant, no croie pouvoir en dire 

au Trai en mati^re de gout ; c'est an vrai autant qu^eux. 

dont tons les esprits ont le genne en " Mais si dans ce genre tons sont faits 

eux memcs, auqucl la plupai-t ne font pour entendre, tousne sont pas faits pour 

point d'attention, mais qn'ils recon- instruire. Le mcrite do fisure entrer 

noissent d^s qu*on le Icur montre. II avec facility dans les esprits des notions 

semble que tout ce qu*un apprend dans vraies et simples, est beaucoup plus 

un bon livre de metapbysique, ne soit grand qu'on ne pense, puisque Pcx- 

qn*ane espdce de reminiscence de ce pcricncc nous prouve combien il est 

que notre &me a d^jk su; I'obscurit^, rare; les saines idees metapbysiques 

quand il y en a, vient toujours de la sont des verites communes que chacun 

faute de I'autcur, parce que la science saibit, mais que peu d'bonimes ont le 

qu'il so propose d^enseigner n^a point talent dc developper ; tant il est difficile, 

d*autre langue que la langue commune. dans quelque st\jct que ce puisse etre, de 

AuHsi peut-on appliquer aux bons au- se rendre propre ce qui appartient a 

tenra de metapbysique ce qu'on a dit des tout le monde." — ElSmens de PhVoso- 

lions ^crivainR, qu'il n'y a personne qui phie. [M^larufee, torn. iv. § 6.] 
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The latitude with which the word metaphysics is frequently 
used, makes it necessary for me to remark, with respect to the 
foregoing passage from D'Alembert, that he limits the term 
entirely to an account of the origin of our ideas. " The gene- 
ration of our ideas," he tells us, " belongs to metaphysics. It 
forms one of the principal objects, and perhaps ought to form 
the sole object of that science/*^ If the meaning of the word 
be extended, as it too often is in our language, so as to compre- 
hend all those inquiries which relate to the theory and to the 
improvement of our mental powers, some of his observations 
must be understood with very imjxyrtant restrictions. What 
he has stated, however, on the inseparable connexion between 
perspicuity of style and soundness of investigation in metaphy- 
sical disquisitions, will be found to hold equally in every 
research to which that epithet can, with any colour of ])ro- 
priety, be applied. 

* " La generation de nos idees appar- objets priucipaux, et pcut-etre devroit 
ticnt k la metaphysique ; c'est un de ses elle 8*y borner." — El^,de PhUosophie. 
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CHAPTER I. 

OF THE FUNDAMENTAL LAWS OF HUMAN BELIEF; OR THE 
PRIMARY ELEMENTS OF HUMAN REASON. 

The propriety of the title prefixed to this chapter, will I 
trust be justified suflSciently by the speculations which are to 
follow. As these differ, in some essential pointt^ from the con- 
clusions of former writers, I found myself under the necessity 
of abandoning, in various instances, their phraseology ; but my 
reasons for the particular changes which I have made, cannot 
possibly be judged of, or even understood, till the inquiries by 
which I was led to adopt them be carefully examined. 

I b^in with a review of some of those primary truths, a 
conviction of which is necessarily implied in all our thoughts, 
and in all our actions, and which seem on that account rather 
to form constituent and essential elements of reason, than olh 
jecta with which reason is conversant ITie import of this last 
remark will appear more clearly afterwards. 

The primary truths to which I mean to confine my attention 
at present are — 1. Mathematical Axioms : 2. Truths, (or, more 
properly speaking. Laws of Belief,) inseparably connected with 
the exercise of Consciousness, Perception, Memory, and Season- 
ing. Of some additional laws of Belief, the truth of which is 
tacitly recognised in all our reasonings concerning contingent 
events, I shall have occasion to take notice under a diffei'ent 
article. 

SECTION L — OF MATHEMATICAL AXIOMS. 

I have placed this class of truths at the head of the enume- 
ration, merely because they seem likely, from the place which 
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they hold lu the elements of geometry, to present to my readers 
a more interesting, and, at the same time, an easier subject of 
discussion, than some of the more abstract and latent elements 
of our knowledge, afterwards to be considered. In other re- 
spects, a different arrangement might perhaps have possessed 
some advantages, in point of strict logical method. 

[Subsection i. — Of the Nature of Mathematical AxiomsS\ 

On the evidence of mathematical axioms it is unnecessary to 
enlarge, as the controversies to which they have given occasion 
are entirely of a speculative or rather scholastic description, 
and have no tendency to affect the certainty of that branch of 
science to which they are supposed to be subservient. 

It must, at the same time, be confessed, with respect to this 
class of propositions, (and the same remark may be extended 
to axioms in general,) that some of the logical questions 
connected with them continue still to be involved in much 
obscurity. In proportion to their extreme simplicity is the 
difficulty of illustrating or of describing their nature in unex- 
ceptionable language ; or even of ascertaining a precise crite- 
rion by which they may be distinguished from other truths 
which approach to them nearly. It is chiefly owing to this, 
that in geometry there are no theorems of which it is so diffi- 
cult to give a rigorous demonstration, as those of which persons 
unacquainted with the nature of mathematical evidence are apt 
to say, that they require no proof whatever. But the inconveni- 
ences arising from these circumstances are of trifling moment ; 
occasioning at the worst some embarrassment to those mathe- 
matical writers, who are studious of the most finished elegance 
in their exposition of elementary principles, or to metaphysi- 
cians anxious to display their subtlety upon points which 
cannot possibly lead to any practical conclusion. 

It was long ago remarked by Locke, of the axioms of 
geometry, as stated by Euclid, that although the proposition be 
at first enunciated in general terms, and afterwards appealed 
to, in its particular applications, as a principle previously 
examined and admitted, yet that the truth is not less eWdent 
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in the latter case than in the former. He observes farther, 
that it is in some of its particular applications that the truth 
of every axiom is originally perceived by the mind ; and, there- 
fore, that the general proposition, so far from being the ground 
of our assent to the truths which it comprehends, is only a 
verbal generalization of what, in particular instances, has been 
already acknowledged as true. 

The same author remarks, that some of these axioms ^^ are 
no more than bare verbal propositions, and teach us nothing 
but the respect and import of names one to another. The 
whole is equal to aU its parts ; what real truth, I beseech you, 
does it teach us ? What more is contained in that maxim, 
than what the signification of the word totunij or the whohy 
does of itself import ? And he that knows that the word 
whole stands for what is made up of all its parts, knows very 
little less than that ^ the whole is equal to all its parts.' And 
upon the same ground, I think that this proposition, A hill is 
higlier than a valley^ and several the like, may also pass for 
maxmis. 

Notwithstanding these considerations, Mr. Locke does not 
object to the form which Euclid has given to his axioms, or to 
the place which he has assigned to them in his Elements. On 
the contrary, he is of opinion that a collection of such maxims 
is not without reason prefixed to a mathematical system, in 
order that learners, "having in the beginning perfectly ac- 
quainted their thoughts vrith these propositions made in general 
terms, may have them ready to apply to all particular cases, as 
formed rules and sayings. Not that if they be equally weighed, 
they are more clear and evident than the instances they are 
brought to confirm ; but that being more familiar to the mind, 
the very naming of them is enough to satisfy the understand- 
ing.'' In farther illustration of this, he adds very justly and 
ingeniously, that ^^ although our knowledge begins in par- 
ticulars, and so spreads itself by degrees to generals, yet after- 
wards the mind takes quite the contrary course, and having 
drawn its knowledge into as general propositions as it can, 
makes them familiar to its thoughts, and accustoms itself to 



Digitized by LjOOQIC 



26 ELEMENTS OF THE PHILOSOPHY OF THE HUMAN MIND. 

have recourse to them, as to the standards of truth and false- 
hood." 

But although in mathematics some advantage may be gained 
without the risk of any possible inconvenience, from this 
arrangement of axioms, it is a very dangerous example to be 
followed in other branches of knowledge, where our notions are 
not equally clear and precise, and where the force of our pre- 
tended axioms, (to use Mr. Locke's words,) " reaching only to 
the sound, and not to the signification of the words, serves only 
to lead us into confusion, mistakes, and error." For the illus- 
tration of this remark I must refer to Locke. 

Another observation of this profound writer deserves our 
attention while examining the nature of axioms ; — '* that they 
are not the foundations on which any of the sciences is built, 
nor at all useful in helping men forward to the discovery of 
unknown truths."^ This observation I intend to illustrate 
afterwards, in treating of the futility of the syllogistic art At 
present I shall only add, to what Mr. Locke has so well stated, 
that even in mathematics it cannot with any propriety be said, 
that the axioms are the foundation on which the science rests, 
or the first principles from which its more recondite truths are 
deduced. Of this I have little doubt that Locke was perfectly 
aware ; but the mistakes which some of the most acute and 
enlightened of his disciples have committed in treating of the 
same subject, convince me, that a further elucidation of it is 
not altogether superfluous. With this view I shall here intro- 
duce a few remarks on a passage in Dr. Campbell's Philosophy 
of Rhetoric, in which he has betrayed some misapprehensions 
on this very point, which a little more attention to the hints 
already quoted from the Essay on Human Understanding 
might have prevented. These remarks will, I hope, contribute 
to place the nature of axioms, more particularly of mathema- 
tical axioms, in a different and clearer light than that in which 
they have been commonly considered. 

" Of intuitive evidence," says Dr. Campbell, " that of the 
following propositions may serve as an illustration : — ' One and 

» Book iv. chap. vii. ^ 11, (2, 3.) 
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four make five.' ' Things equal to the same thing are equal to 
one another.' * The whole is greater than a part ;' and, in brief, 
all axioms in arithmetic and geometry. These are, in eflfect, but 
so many different expositions of our own general notions taken in 
different views. Some of them are no more than definitions, or 
equivalent to definitions. To say ' One and four make ,/ive/ is 
precisely the same thing as to say, ' We give the name of ^vc to 
one added to four.' In fact, they are all in some respects re- 
ducible to this axiom, ^ Whatever is, is.' I do not say they are 
deduced from it, for they have in like manner that original 
and intrinsic evidence which makes them, as soon as the terms 
are understood, to be perceived intuitively. And if they are 
not thus perceived, no deduction of reason will ever confer on 
them any additional evidence. Nay, in point of time, the dis- 
covery of the less general truths has the priority, not from 
their superior evidence, but solely from this consideration, that 

the less general are sooner objects of perception to us 

But I afiBrm, that though not deduced from that axiom, they 
may be considered as particular exemplifications of it, and coin- 
cident with it, inasmuch as they are all implied in this, that the 
properties of our clear and adequate ideas can be no other than 
what the mind clearly perceives them to be. 

" But in order to prevent mistakes, it will be necessary further 
to illustrate this subject. It might be thought that, if axioms 
were propositions perfectly identical, it would be impossible to 
advance a step, by their means, beyond the simple ideas first 
perceived by the mind. And it must be owned, if the predi- 
cate of the proposition were nothing but a repetition of the 
subject., under the same aspect, and in the same or synonymous 
terms, no conceivable advantage could be made of it for the 
furtherance of knowledge. Of such propositions, for instance, 
as these — * Seven are seveo,' ' Eight are eight,' and ^ Ten added to 
eleven are equal to ten added to eleven,' it is manifest that we 
could never avail ourselves for the improvement of science. Nor 
does the change of the term make any alteration in point of 
utility. The propositions, ^ Twelve ai'e a dozen,' * Twenty are a 
score,' unless considered as explications of the words dozen and 
scoTfy are equally insignificant with the former. But when the 
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things though in effect coincidiog^ is considered under a differ- 
ent aspect ; when what is single in the subject is divided in the 
predicate, and conversely ; or when what is a whole in the one, 
is regarded as a part of something else in the other ; such pro- 
positions lead to the discovery of innumerable and apparently 
remote relations. One added to four may be accounted no other 
than a deiSnition of the word jCve, as was remarked above. But 
when I say, * Two added to three are equal to five,' I advance 
a truth which, though equally clear, is quite distinct from the 
preceding. Thus, if one should affirm, ' Twice fifteen make 
thirty,' and again, ' Thirteen added to seventeen make thirty,' 
nobody would pretend that he had repeated the same pro- 
position in other words. The cases are entirely similar. In 
both cases, the same thing is predicated of ideas which, taken 
severally, are different From these, again, residt other equa- 
tions, as ^ One added to four are equal to two added to three,' 
and ' Twice fifteen are equal to thirteen added to seventeen.' 

" Now, it is by the aid of such simple and elementary prin- 
ciples, that the arithmetician and algebraist proceed to the 
most astonishing discoveries. Nor are the operations of the 
geometrician essentially different "^ 

I have little to object to these observations of Dr. Campbell, 
as far as they relate to arithmetic and to algebra ; for in these 
sciences, all our investigations amount to nothing more than to 
a comparison of different expressions of the same thing. Our 
common language, indeed, frequently supposes the case to be 
otherwise ; as when an equation is defined to be, "A proposi- 
tion asserting the equality of two quantities." It would, how- 
ever, be much more correct to define it, " A proposition asserting 
the equivalence of two expressions of the same quantity ;" for 
algebra is merely a universal arithmetic ; and the names of 
numbers are nothing else than collectives, by which we are en- 
abled to express ourselves more concisely than could be done by 
enumerating all the units that they contain. Of this doctrine, 
the passage now quoted from Dr. Campbell shews that he enter- 
tained a sufficiently just and precise idea. 

But if Dr. Campbell perceived that arithmetical equations, 

» [Philosophy of Rhetoric, B. L ch. v. § 1.] 
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guch as ^ one and four make five/' are no other than definitions, 
why should he have classed them with the axioms he quotes 
from Euclid, " That the whole is greater than a part," and that 
"Things equal to the same thing are equal to one another ;" — 
propositioDS which, however clearly their truth be implied in 
the meaning of the terms of which they cotisist, cannot cer- 
tainly, by any interpretation, be considered in the light of 
definitions at all analogous to the former ? The former, indeed, 
are only explanations of the relative import of particular names ; 
the latter are universal propositions, applicable alike to an infi- 
nite variety of instances.^ 

Another very obvious consideration might have satisfied Dr. 
CampbeU, that the simple arithmetical equations which he 
mentions do not hold the same place in that science which 
Euclid's axioms hold in geometry. What I allude to is, that 
the greater part of these axioms are equally essential to all the 
different branches of mathematics. That " the whole is greater 
than a part,'* and that "things equal to the same thing are 
equal to one another," are propositions as essentially connected 
with our arithmetical computations as with our geometrical 
reasonings ; and therefore, to explain in what manner the mind 
makes a transition, in the case of numbers, from the more 
simple to the more complicated equations, throws no light 

' D'Alembert, nbo, has confonnded exactly witb that of Locko, already men- 

tbeM two classes of propomtionB. "What tioned. "I would not be understood, 

do the greater part of those axioms on nevertheless, to condemn the use of them 

which geometry prides itself amount to, altogether : I wish only to remark, that 

hot to an expression, by means of two their utility rises no higher than this, 

different words or signs, of the same that they render our simple ideas more 

simple idea ? He who says that two familiar by means of habit, and better 

and two make four, what more does he adapted to the different purposes to 

know than another who should content which we may have occasion to apply 

himself with saying, that two and two them." — " Je ne pretends point cepen- 

make two and two ?" — Here, a simple dant en condamner absolument Pusage : 

arithmetical equation (which is obvi- je veux settlement faire observer, k quoi 

onsly a mere definition) is brought to il se reduit; c'est ft nous rendre les 

ilhistrate a remark on the nature of idees simples plus fiunOi^res par Phabi- 

geometrical axioms. With respect to tude,et plus propresauxdifferens usages 

these last, (I mean such axioms as auxquels nous pouvons les appliquer." 

Euclid has prefixed to his Elements,) — Ditetwrs Ptiliminaire^ &c. &c. 
D'Alcmbert's opinion seems to ci»incide 
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whatever on the question hoto the transition is made, either 
in arithmetic or in geometry, from what are properly called 
axioms, to the more remote conclusions in these sciencea 

The very fruitless attempt thus made by this acute writer to 
illustrate the importance of axioms as the basis of mathema- 
tical truth, was probably suggested to him by a doctrine which 
has been repeatedly inculcated of late, concerning the grounds 
of that peculiar evidence which is allowed to accompany mathe- 
matical demonstration. ^^ All the sciences (it has been said) 
rest ultimately on first principles, which we must take for 
granted without proof; and whose evidence determines, both 
in kind and degree, the evidence which it is possible to attain in 
our conclusions. In some of the sciences, our first principles 
are intuitively certain, in others they are intuitively probable ; 
and such as the evidence of these principles is, such must that of 
our conclusions be. If om* first principles are intuitively certain, 
and if we reason from them consequentially, our conclusions 
wUl be demonstratively certain ; but if our principles be only 
intuitively probable, our conclusions will be only demonstra- 
tively probable. In mathematics, the first principles from 
which we reason are a set of axioms which are not only intui- 
tively certain, but of which we find it impossible to conceive 
the contraries to be true: and hence the peculiar evidence 
which belongs to all the conclusions that follow from these 
principles as necessary consequences." 

To this view of the subject Dr. Reid has repeatedly given his 
sanction, at least in the most essential points ; more particu- 
larly, in controverting an assertion of Locke's, that " no science 
is, or hath been, built on maxims!' — " Surely," says Dr. Eeid, 
" Mr. Locke was not ignorant of geometry, which hath been 
built upon maxims prefixed to the Elements^ as far back as we 
are able to trace it But though they had not been prefixed, 
which was a matter of utility rather than necessity, yet it must 
be granted, that every demonstration in geometry is grounded 
either upon propositions formerly demonstrated, or upon self- 
evident principles."^ 

' Easmji on JvteUec'tial Pmcerg, p. C47, 4to edition. 
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On another occasion he expresses himself thus : — ^^ I take it 
to be certain, that whatever can, by just reasoning, be inferred 
from a principle that is necessary, must be a necessary truth. 
Thus, as the axioms in mathematics are all necessary truths, 
so are all the conclusions drawn from them ; that is, the whole 
body of that science."^ 

That there is something fundamentally erroneous in these 
very strong statements with respect to the relation which 
Euclid's axioms bear to the geometiical theorems which follow, 
appears sufficiently from a consideration which was long ago 
mentioned by Locke — that from these axioms it is not possible 
for human ingenuity to deduce a single inference. " It was 
not," says Locke, " the influence of those maxims which are 
taken for principles in mathematics, that hath led the masters 
of that science into those wonderful discoveries they have made. 
Let a man of good parts know all the maxims generally made 
use of in mathematics, never so perfectly, and contemplate their 
extent and consequencfss as much as he pleases, he will by their 
assistance, I suppose, scarce ever come to know that *the 
square of the hypothenuse in a right angled triangle, is equal 
to the squares of the two other sides/ The knowledge that ' the 
whole is equal to all its parts,' and, ^ if you take equals from 
equals, the remainders will be equal,' helped him not, I pre- 
sume, to this demonstration : And a man may, I think, pore 
long enough on those axioms, without ever seeing one jot the 
more of mathematical truths."* But surely, if this be granted, 
and if, at the same time, by the first principles of a science be 
meant those ftmdamental propositions from which its remoter 
truths are derived, the axioms cannot, with any consistency, be 
called the First Principles of Mathematics. They have not (it 
will be admitted) the most distant analogy to what are called 
the First Principles of Natural Philosophy ; to those general 
facts, for example, of the gravity and elasticity of the air, from 
which may be deduced, as consequences, the suspension of the 
mercury in the Torricellian tube, and its fall when carried up 

' E$9ay8 on Intellectual Jhwers^ p. " Essay on Human Understanding ^ 

577. See also pp. 660, 561, 606. book iv. chap. xii. § 15. 



Digitized by LjOOQIC 



32 



ELEMENTS OF THE PHILOSOPHY OF THE HUMAN MINI). 



to an eminence. According to this meaning of the word, the 
principles of mathematical science are, Tiot the axioms, but the 
definitions; which definitions hold, in mathematics, precisely 
the same place that is held in natural philosophy by such 
general facts as have now been referred to.^ 

From what principle are the various properties of the circle 
derived, but from the definition of a circle ? From what prin- 
ciple the properties of the pckrabola or ellipse, but from the 
definitions of these curves ? A similar observation may be 
extended to all the other theorems which the mathematician 
demonstrates : And it is this observation, (which, obvious as it 
may seem, does not appear to have occurred in all its force, 
either to Locke, to Reid, or to Campbell,) that furnishes, if I 
mistake not, the true explanation of the peculiariiy already 
remarked in mathematical evidence.^ 



' In order to prevent cavil, it may be 
necessarj for me to remark here, that, 
when I speak of mathematical axioms, 
I have in view only such as are of the 
same description with the first nine of 
those which are prefixed to the Elements 
of Euclid ; for, in that list, it is well 
known, that there are several which be- 
long to a class of propositions altogether 
different from the others. That "all 
right angles (for example) are equal to 
one another ;^ that " when one straight 
line falling on two other straight lines, 
makes the two interior angles on the 
same side less than two right angles, 
these two straight lines, if prodnced, 
shall meet on the side where are the 
two angles less than two right angles ;" 
are manifestly principles which bear no 
analogy to such barren truisms as these : 
— " Things that are equal to one and the 
same thing are equal to one another ;** — 
" If equals be added to equals, the wholes 
are equal ;" — " If equals be taken from 
equals, the remainders are equal." Of 
these propositions, the two former (the 
10th and llth axioms, to wit, in Euc- 
lid's list) are evidently theorems which. 



in point of strict logical accuracy, ought 
to be demonstrated; as may be easily 
done with respect to the first, in a single 
sentence. That the second has not 
yet been proved in a simple and satis- 
factory manner, has been long consider- 
ed as a sort of reproach to mathemati- 
cians ; and I have little doubt that this 
reproach will continue to exist, till the 
basis of the science be somewhat en- 
larged, by the introduction of one or two 
new definitions, to serve as additional 
principles of geometrical reasoning. 

For some farther remarks on Euclid's 
Axioms, see Note A. 

The edition of Euclid to which I uni- 
formly refer, is that of David Gregory. 
Oxon. 1713. 

• D*Alembert, although he sometimes 
seems to speak a different language, 
approached nearly to this view of the 
subject when he wrote the following 
passage: — 

" Finally, it is not without reason 
that mathematicians consider defimtions 
as principles ; since it is on clear and 
precise definitions that our knowledge 
rests in those sciences, where our reason- 
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The prosecution of this last idea properly belongs to the 
subject of mathematical demonstration, of which I intend to 
treat afterwards. In the meantime, I trust that enough has 
been said to correct those misapprehensions of the nature of 
axioms, which are countenanced by the speculations, and still 
more by the phraseology, of some late eminent writers. On 
this article, my own opinion coincides very nearly with that 
of Mr. Locke — both in the view which he has given of the 
nature and use of axioms in geometry, and in what he has so 
forcibly urged concerning the danger, in other branches of 
knowledge, of attempting a similar list of nuixims, without a 
due regard to the circumstances by which diflTerent sciences are 
distinguished from one another. With Mr. Locke, too, I must 
beg leave to guard myself against the possibility of being mis- 
understood in the illustrations which I have oflfered of some of 
his ideas; and for this purpose, I cannot do better than 
borrow his worda " In all that is here suggested concerning 
the little use of axioms for the improvement of knowledge, or 
dangerous use in imdetermined ideas, I have been far enough 
from saying or intending they should be laid aside, as some 
have been too forward to charge me. I affirm them to be 
truths, self-evident truths; and so cannot be laid aside. As 
far as their influence will reach, it is in vain to endeavour, nor 
would I attempt to abridge it But yet, without any injury to 
truth or knowledge, I may have reason to think their use is 
not answerable to the great stress which seems to be laid on 
them, and I may warn men not to make an ill use of them, 
for the confirming themselves in error."^ 

After what has been just stated, it is scarcely necessary for 
me again to repeat, with regard to mathematical axioms, 
that although they are not the principles of our reasoning, 
either in arithmetic or in geometry, their truth is supposed or 

ing powers have the widest field opened sur des definitions nettes et exactes que 

for Uieir exercise." — " An reste, ce n'est nos connoissances sont appuy^s." — 

pas sans raison que lea math^maticiens EUmeM de Phil. p. 4. 

regardent Ics definitions comme des 

principes, puisque, dans les sciences o^ ^ Lockc*s Essay, book W. chap vii. 

U raisonnement a la meiUure part, c'est §14. 

VOL. Ul. 
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implied in all our reasonings in both ; and, if it were called in 
question, our further progress would be impossible. In both 
of these respects, we shall find them analogous to the other 
classes of primary or elemental truths which remain to be 
considered. 

Nor let it be imagined, from this concession, that the dispute 
turns merely on the meaning annexed to the word principle. 
It turns upon an important question of fact, — ^Whether the 
theorems of geometry rest on the axioms^ in the same sense in 
which they rest on the definitions / or, (to state the question in 
a manner still more obvious,) Whether axioms hold a place 
in geometry at all analogous to what is occupied in natural 
philosophy, by those sensible phenomena which form the basis 
of that science ? Dr. Beid compares them sometimes to the 
one set of propositions, and sometimes to the other.^ If 
the foregoing observations be just, they bear no analogy to 
either. 

Into this indistinctness of language Dr. Reid was probably 
led in part by Sir Isaac Newton, who, with a very illogical 
latitude in the use of words, gave the name of cudoms to the 
laws of motion^ and also to those general experimental truths 



^ " Mathematics, once fairly estab- 
lished on the foundatioii of a few axioms 
and definitions, as upon a rock, has 
(rrown from age to age, so as to become 
the loftiest and the most solid fabric 
that human reason can boast."* — Essays 
on Intellect. Powers^ p. 561, 4to edition. 

''Lord Bacon first delineated the 
only solid foundation on which natural 
philosophy can be built ; and Sir Isaac 
Newton reduced the principles laid down 
by Baoon into three or four axioms^ 
which he calls regrdoe philosophandi. 
From these, together with the pheno- 
mena observed hy the senses^ which he 
likewise lays down as first principles, 
he deduces, by strict reasoning, the pro- 
positions contained in the third book of 
his iVuie^pta, and in his Optics; and 
by this means has raised a fabric, 



which is not Hable to be shaken by 
doubtful diuputation, but stands im- 
movable on the basis of self-evident prin- 
ciples." — Ibid. See also pp. 647, 648. 

* Axiomata, sive leges Motus. Vide 
Philosophice NaburalisPrmeipia Mathe- 
maiica. 

At the beginning, too, of Newton's 
Optics, the title of Axioms is given to 
the following propositions :^- 
"Axiom I. 

" The angles of reflection and refrac- 
tion lie in one and the same plane with 
the angle of incidence. 

" Axiom U. 

" The angle of reflection is equal to 
the angle of incidence. 

" Axiom III. 

" If the refracted ray be turned di. 
rectly back to the point of incidence, it 
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which form the ground -work of our reasonings in catoptrics 
and dioptrics. For such a misapplication of the technical 
terms of mathematics some apology might perhaps be made, 
if the author had been treating on any subject connected with 
moral science; but surely in a work entitled Mathematical 
Principles of Natural Philosophy^ the word axiom might 
reasonably have been expected to be used in a sense somewhat 
analogous to that which every person liberally educated is 
accustomed to annex to it, when he is first initiated into the 
elements of geometry. [But in this Newton only followed 
Bacon« (See Diss, on Reidy p. 766).] 

The question to which the preceding discussion relates is of 
the greater consequence, that the prevailing mistake with 
respect to the nature of mathematical axioms, has contributed 
much to the support of a very erroneous theory concerning 
mathematical evidence, which is, I believe, pretty generally 
adopted at present — ^that it all resolves ultimately into the 
perception of identity ; and that it is this circumstance which 
constitutes the peculiar and characteristical cogency of mathe- 
matical demonstration. 

Of some of the other arguments which have been alleged in 
favour of this theory, I dmll afterwards have occasion to take 
notice. At present it is sufficient for me to remark, (and this 
I flatter myself I may venture to do with some confidence, after 
the foregoing reasonings,) that in so far as it rests on the sup- 
position that all geometrical truths are ultimately derived from 
Euclid's axioms, it proceeds on an assumption totally un- 
founded in fact, and indeed so obviously false, that nothing but 

Bhall be refracted into the line before curately, or very nearly in a given ratio 

deeciibed by the incident ray. to the sine of refraction." 

If ;^3QQ,| jy. When the word axiom is nnderstood 

by one writer in the sense annexed to 

"Refraction out of the rarer medium j^ ^^ g^^u^^ ^4 ^y hjg antagonist in 

into the denser, is made towards the ^^le sense here given to it by Sir Isaac 

perpendicular ; that is, so that the angle j^^^^ h ig not surprising that there 

of refraction be less than the angle of ^y^^^^^ ^ apparentiy a wide diversity 

incidence. between their opinions concerning the 

" Axiom V. logical importance of this class of pro- 

" The sine of incidence is either ac- positiens. 
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its antiquity can account for the facility with which it con- 
tinues to be admitted by the learned.^ 

[Subsection] ii. — Continuation of the same Subfect. 

The difference of opinion between Locke and Reid, of which 
I took notice in the foregoing part of this Section^ appears 
greater than it really is, in consequence of an ambiguity in the 
word principle J as employed by the latter. In its proper accep- 
tation, it seems to me to denote an assumption, (whether rest- 
ing on fact or on hypothesis,) upon which^ as a datum^ a train 
of reasoning proceeds ; and for the falsity or incorrectness of 
which no logical rigour in the subsequent process can compen- 
sate. Thus the gravity and the elasticity of the air are prin- 
ciplea of reasoning in our speculations about the barometer. 
The equality of the angles of incidence and reflexion ; the pro- 
portionality of the sines of incidence and refraction, are prin- 
ciples of reasoning in catoptrics and in dioptrics. In a sense 
perfectly analogous to this,, the definitions of geometry (all of 
which are merely hypothetical) are the first principles of 
reasoning in the subsequent demonstrations^ and the basis on 
which the whole fabric of the science rests, 

I have called this the proper acceptation of the word, because 
it is that in which it is most frequently used by the best 



' A late matbematiciaD^ of coBsider- 
able ingenuity and learning, doubtful, 
it should seem, whether Euclid had laid 
a snfficientlj broad foundtitton for raatlie- 
matical science in the axioms prefixed 
to his JElements, has thooght proper to 
introduce several new ones of his own 
invention. The fitst of these iis, that 
" Every quantity is equal to ilself ;" to 
which he adds afterwards, that " a 
quantity expressed one way is equal to 
itself expressed any other way." — See 
Elements of Mathematical Arudyiii, by 
Professor Vilant of St. Andrews. We 
are apt to smile at the formal statement 
of these pmpositions ; and ye^ accord^ 



ing to the theory alluded to in the text, 
it is in truthB of this very description 
that the whole science of mathematics 
not only begins but ends. " Omnes ma- 
thematicorum propositiones sunt iden- 
ticsB, et reprsesentantur hac formula, 
a^'Ct^^ This sentence, which I quote 
from a dissertation published at Berlin 
about fifty years ago, expresses, in a few 
words, what seems to be now the prevail- 
ing opinion (more particularly on the Con- 
tinent) concerning the nature of mathe- 
matical evidence. The remarks which 
I have to ofier upon it I delay till some 
other questions shall be previously con.- 
sidered.. 
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writers. It is also most agreeable to the literal meaning 
which its etymology suggests, expressing the original point 
from which our reasoning sets out or commences 

Dr. Reid often uses the word in this sense, as, for example, 
in the following sentence already quoted : " From three or four 
axioms, which he calls regulce philoaophandi^ together with 
the phenomena observed by the senses, which he likevnse lays 
down as first principles, Newton deduces, by strict reasoning, 
the propositions contained in the third book of his Principia, 
and in his Optics" 

On other occasions, he uses the same word to denote those 
elefniental truths (if I may use the expression) which are virtu- 
ally taken for granted or assumed in every step of our reason- 
ing, and without which, although no coTisequences can be 
directly inferred from them, a train of reasoning would be mt- 
possible. Of this kind, in mathematics are the ojxioms, or (as 
Mr. Locke and others frequently call them) the maxims ; in 
physics, a belief of the continuance of the Laws of Nature ; in 
all our reasonings, without exception, a belief in our otvn 
identity, and in the emdence of memory. Such truths are the 
last elements into which reasoning resolves itself when sub- 
jected to a metaphysical analysis, and which no person but a 
metaphysician or a logician ever thinks of stating in the form 
of propositions, or even of expressing verbally to himsel£ It is 
to trutiis of this description that Locke seems in general to 
apply the name of maxims ; and, in this sense, it is unques- 
tionably true, that no science (not even geometry) is founded 
on maxims as its first principles. 

In one sense of the word principle, indeed, maxims may be 
called principles of reasoning ; for the words prindplzs and 
elements are sometimes used as synonymous. Nor do I take 
upon me to say that this mode of speaking is exceptionable. 
All that I assert is, that they cannot be called principles of 
reasoning, in the sense which has just now been defined ; and 
that accuracy requires that the word on which the whole question 
hinges, should not be used in both senses in the course of the 
same argument. It is for this reason that I have employed the 
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phrase principles of reasoning on the one occasion, and elements 
of reasoning on the other. 

It is difficult to find unexceptionable language to mark dis- 
tinctions so completely foreign to the ordinary purposes of 
speech ; but, in the present instance, the line of separation is 
strongly and clearly drawn by this criterion — that from prin- 
ciples of reasoning consequences may be deduced ; from what 
I have called elements of reasoning^ none ever can. 

A process of logical reasoning has been often likened to a 
chain supporting a weight. If this similitude be adopted, the 
aadoms or elemental tnUhs now mentioned may be compared to 
the successive concatenations which connect the diflferent links 
immediately with each other ; the principles of our reasoning 
resemble the hook, or rather the beam, from which the whole 
is suspended 

The foregoing observations, I am inclined to think, coincide 
with what was, at bottom, Mr. Locke's opinion on this subject 
That he has not stated it with his usual clearness and distinct- 
ness, it is impossible to deny ; at the same time I cannot sub- 
scribe to the following severe criticism of Dr. Reid : — 

" Mr. Locke has observed, ' That intuitive knowledge is 
necessary to connect all the steps of a demonstration.' 

"From this, I think, it necessarily follows, that in every 
branch of knowledge we must make use of truths that are in- 
tuitively known, in order to deduce from tJiem such as require 
proof 

" But I cannot reconcile this with what he says, (section 8th 
of the same chapter) : * Tlie necessity of this intuitive know- 
ledge in every step of scientifical or demonstrative reasoning, 
gave occasion, I imagine, to that mistaken axiom, that all 
reasoning was ex prcecognitis et prceconcessis, which how far it 
is mistaken I shall have occasion to shew more at large when I 
come to consider propositions, and particularly those proposi- 
tions which are called maocims, and to shew that it is by a 
mistake that they are supposed to be the foundation of all our 
knowledge and reasonings.'"^ 

* Essaj/s on Intellectual Powers, p. 643, 4to edit. 
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The distinction which I have already made between elements 
of reasoning, and Jirst prindplea of reasoning, appears to 
myself to throw much light on these apparent contradictions. 

That the seeming diflference of opinion on this point between 
these two profound writers, arose chiefly from the ambiguities 
of language, may be inferred from the following acknow- 
ledgment of Dr. Eeid, which immediately follows the last 
quotation : — 

" I have carefully examined the chapter on Maxims which 
Mr. Locke here refers to, and though one would expect, from 
the quotation last made, that it should run contrary to what I 
have before delivered concerning first principles, I find only 
two or three sentences in it, and those chiefly incidental, to 
which I do not assent.''^ 

Before dismissing this subject, I must once more repeat, 
that the doctrine which I have been attempting to establish, so^ 
fer from degrading axioms from that rank which Dr. Reid 
would assign them, tends to identify them still more than he 
has done with the exercise of our reasoning powers ; inasmuch 
as, instead of comparing them with the data, on the accuracy 
of which that of our conclusion necessarily depends, it con- 
siders them as the vincida which give coherence to all the 
particular links of the chain ; or (to vary the metaphor) as 
component eUnients^ without which the faculty of reasoning is 
inconceivable and impossible.^ 

* EssayB on Intellectual PowerSt those which form the head of each part 

p. 643, 4to edit. of the chaiTi^ and those which are to be 

' D'Alembert has defined the word found at the points where different 

prindple exactly in the sense in which branches of the chain unite together. 
I have used it ; and has expressed him- " Truths of the first kind are distin- 

self (at least on one occasion) nearly as guished by this — that they do not de- 

I hare done, on the subject of axioms. pend on any other truths, and that they 

He seems, however, on this, as well as possess within themselves the whole 

on some other logical and metaphysical grounds of their evidence. Some of my 

questions, to have varied a little in his readers will be apt to suppose, that I 

views (probably from mere forgetful- here mean to speak of axu>m«; but these 

ness) in different parts of his writings. are not the truths which I have at pre- 

" What then are the truths which are sent in view. With respect to this last 

entitled to have a place in the elements class of jmnciplee^ I must refer to what 

of philosophy? They are of two kinds ; I hnve elsewhere said of them, that not- 
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SECTION II.— OF CERTAIN LAWS OF BELIEF, INSEPARABLY CON- 
NECTED WITH THE EXERCISE OF CONSCIOUSNESS, MEMORY, PER- 
CEPTION, AND REASONING. 

1. It is by the immediate evidence of consciousness that we 
are assm^ of the present existence of omr various sensations, 



withstanding their truth, they add 
nothing to our information ; and that 
the palpable evidence which accom- 
panies them, amounts to nothing more 
than to an expression of the same idea 
bjr means of two different terms. On 
such occasions, the mind only turns to 
no purpose about its own axis, without 
advancing forward a single step. Ac- 
cordingly, axioms are so far from hold- 
ing the highest rank in philosophy, that 
they scarcely deserve the distinction of 
being formally enunciated." 

" Or quelles sont les verit68 qui 
doivent entrer daus des Clemens de 
philosophic ? II y en a de deux sortes ; 
celUs qui forment la tete de cJiaque 
partie de la cftainCj et celles qid se 
trouvent an point de reunion de plu- 
bieurs branches. 

" Lc8 veritcs du premier genre ont 
pour caruct^re distinctif de ne dcpendre 
d'ttucune autre, ct de n'avoir do preuves 
que daus elles-memes. Plusieurs lec- 
teurs croiront que nous voulons parlor 
de* axioms, et ils se tromperont ; nous 
les renvoyons k ce qui nous en avons dit 
ailleurs, que ces tortes de prirunpes ne 
nous apprennent rien a force d'etre vrais, 
et que leur Evidence palpable et gros- 
siere se reduit & exprimer la meme idee 
par deux termes differeus, I'esprit ne 
fnit alors autre chose que toumer in- 
utilcment sur lui-nit>me sans avancer 
d'un seul pas. Ainsi les axioms, bien 
loin de tcuir en philosophic le premier 
rang, n'ont pas mcme besoin d'etre 
6noncc8."— /;i^. de PhU. pp. 24, 25. 

Although in the foregoing passage 



D*Alembert, in compliance with common 
phraseology, has bestowed the name of 
principilee upon axioms, it appears clear- 
ly, from a question which occurs after- 
wards, that he did not consider them as 
well entitled to this appellation. " What 
are then," he asks, '* in each science the 
true principles from which we ought to 
set out ?*' (" Quels sont done dans 
chaquo science les vrais prindpes d*oi^ 
Ton doit partir ?*') The answer he givea 
to this question agrees with the doctrine 
I have stated in every particular, except- 
ing in this, that it represents (and in 
my opinion very incorrectly) the prin- 
ciples of geometrical science to be (not 
definitions or hypotheses, but) those 
simple and acknowledged facts, which 
our senses perceive with respect to the 
properties of extension. "The true 
principles from which we ought to set 
out in the different sciences, are simple 
and acknowledged /ooto, which do not 
presuppose the existence of any others, 
and which, of course, it is equally vain 
to attempt explaining or confuting ; in 
physics, the familiar phenomena which 
daily experience presents to every eye ; 
in geometry, the sensible properties of 
extension ; in mechanics, the impenetra- 
bility of bodies, upon which their mutual 
actions depend ; in metaphysics, the re- 
sults of our sensations ; in morals, the 
original and common affections of the 
human race." — "Les vrais principes 
d'oil Ton doit partir dans chaque science, 
sont des faits simples et rcconnus, qui 
n'ou supposent point d'autres, et qu*on 
no puisso par cons«^qnont ni expliquer 
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whether pleasant or painful ; of all our afifections, passions, 
hopes, fears, desires, and volitions. It is thus, too, we are 
assured of the present existence of those thoughts which, during 
our waking hours, are continually passing through the mind, 
and of all the different effects which they produce in furnishing 
employment to our intellectual facultiea 

According to the common doctrine of our best philosophers,^ 
it is by the evidence of conaciotisness we are assured that we 
ourselves exist. The proposition, however, when thus stated, 
is not accurately true ; for our own existence (as I have else- 
where observed)^ is not a direct or immediate object of con- 
sciousness, in the strict and logical meaning of that term. We 
are conscious of sensation, thought, desire, volition ; but we are 
not conscious of the existence of Mind itself; nor would it be 
possible for us to arrive at the knowledge of it, (supposing us to 
be created in the full possession of all the intellectual capacities 
which belong to human nature,) if no impression were ever to 
be made on our external senses. The moment that, in conse- 
quence of such an impression, a sensation is excited, we learn 
two facts at once, — the existence of the sensation, and our own 
existence as sentient beings; — in other words, the very first 
exercise of consciousness necessarily implies a belief, not only 
of the present existence of what is felt, but of the present 
existence of that which feels and thinks : or (to employ plainer 
language) the present existence of that being which I denote 
by the words I and mysdf. Of these facts, however, it is the 
former alone of which we can properly be said to be conscious, 
agreeably to the rigorous interpretation of the expression. A 
conviction of the latter, although it seems to be so inseparable 

ni contenter ; en physique les pbeno- In cases of this sort, where so mach 

munes jouraaliers que Tobsorvation d^- depends on extreme precision and nicety 

convre A tous les yeaz ; tn gionUtrit in the use of words, it appears to me to 

Us proprUt^t sensibUi de Vitendue; en be proper to verify the fidelity of my 

mechanique, Timp^netrabilit^ des corps, translations by subjoining the original 

source de leur action mutuelle ; en m4- passages. 

taphysiqoe, le r6sultat de nos sensa- * See, in particular, CampbelPs Phi- 

tions ; en morale, les affections pre- lotophy of Rhetoric. 

mitres et communes ^ tous les hommes." * PktlotophicdL E$9ay9^ 4to edit. 

—Pp. 26, 27. p. 7, [tn/ra, vol. v.] 
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from the exercise of consciousness, that it can scarcely be con- 
sidered as posterior to it in the order of fo'me, is yet (if I may 
be allowed to make use of a scholastic distinction) posterior to 
it in the order of nature ; not only as it supposes consciousness 
to be already awakened by some sensation, or some other mental 
affection ; but as it is evidently rather a judgment accompany- 
ing the exercise of that power, than one of its immediate inti- 
mations concerning its appropriate class of internal phenomena. 
It appears to me, therefore, more correct to call the belief of 
our own existence a concomitant or accessory of the exercise of 
consciousness, than to say, that our existence is a fact falling 
under the immediate cognizance of consciousness, like the ex-r 
istence of the various agreeable or painful sensations which 
external objects excite in our minds. 

2. That we cannot, without a very blameable latitude in the 
use of words, be said to be am^dovs of our personal identity, is a 
proposition still more indisputable ; inasmuch as the very idea 
of personal identity involves the idea of time^ and consequently 
presupposes the exercise not only of co««cto««ne«s, but of 
memory. The belief connected with this idea is implied in 
every thought and every action of the mind, and may be justly 
regarded as one of the simplest and most essential elements of 
, the understanding. Indeed, it is impossible to conceive either 
an intellectual or an active being to exist without it It is, 
however, extremely worthy of remark, with respect to this 
belief, that, universal as it is among our species, nobody but 
a metaphysician ever thinks of expressing it in words, or of 
reducing into the shape of a proposition the truth to which it 
relates. To the rest of mankind, it forms not an object of 
knowledge; but a condition or supposition, necessarily and 
unconsciously involved in the exercise of all their faculties 
On a part of our constitution, which is obviously one of the 
last or primordial elements at which it is possible to arrive in 
analyzing our intellectual operations, it is plainly unphilo- 
sophical to suppose, tliat any new light can be thrown by 
metaphysical discussion. All that can be done with propriety, 
in such cases, is to state the fact. 
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And here, I cannot help taking notice of the absurd and 
inconsistent attempts which some ingenious men have made, 
to explain the gradual process by which they suppose the mind 
to be led to the knowledge of its own existence, and of that 
continued identity which our constitution leads us to ascribe to 
it. How (it has been asked) does a child come to form the 
very abstract and metaphysical idea expressed by the pronoun 
/ or mot? In answer to this question, I have only to observe, 
that when we set about the explanation of a phenomenon, we 
must proceed on the supposition that it is possible to resolve it 
into some more general law or laws with which we are already 
acquainted. But, in the case before us, how can this be ex- 
pected, by those who consider that all our knowledge of mind 
is derived from the exercise of reflection ; and that every act of 
this power implies a conviction of our own existence as reflecting 
and intelligent beings ? Every theory, therefore, which pre- 
tends to account for this conviction, must necessarily involve 
that sort of paralogism which logicians call a petitio principit ; 
inasmuch as it must resolve the thing to be explained into 
some law or laws, the evidence of which rests ultimately on 
the assumption in question. From this assumption, which is 
necessarily implied in the joint exercise of consciousness and 
memory, the philosophy of the human mind, if we mean to 
study it analytically, must of necessity set out ; and the very 
attempt to dig deeper for its foimdation, betrays a total 
ignorance of the logical rules, according to which alone it can 
ever be prosecuted with any hopes of success. 

It was, I believe, first marked by M. Provost of Gteneva, (and 
the remark, obvious as it may appear, reflects much honour on 
his acuteness and sagacity,) that the inquiries concerning the 
mind, founded on the hypothesis of the cmimcUed statue — in- 
quiries which both Bonnet and Condillac professed to carry on 
analytically — ^were in truth altogether synthetical. To this 
criticism it may be added, that their inquiries, in so far as they 
had for their object to explain the origin of our belief of our 
own existence, and of our personal identity, assumed, as the 
principles of their synthesis, facts at once less certain and less 
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familiar than the problem wliich they were employed to re- 
solve. 

Nor is it to the metaphysician only that the ideas of identity 
and of personality are familiar. Where is the individual who 
has not experienced their powerftd influence over his imagina- 
tion, while he was employed in reflecting on the train of events 
which have filled up the past history of his life ; and on that 
internal world, the phenomena of which have been exposed to 
his own inspection alone ? On such an occasion, even the won- 
ders of external nature seem comparatively insignificant ; and 
one is tempted, (with a celebrated French writer,) in contem- 
plating the spectacle of the universe, to adopt the words of the 
Doge of Gtenoa, when he visited Versailles — " Ce qui m'^tonne 
le plus ici, c'est de m'y voir."^ 

3. The belief which all men entertain of the existence of the 
material world, (I mean their belief of its existence indepen- 
dently of that of percipient beings,) and their expectation of the 
continued uniformity of the laws of nature, belong to the same 
class of ultimate or elemental laws of thought, with those which 
have been just mentioned. The truths which form their objects 
are of an order so radically diffierent from what are commonly 
called truths, in the popular acceptation of that word, that it 
might perhaps be useful for logicians to distinguish them by 
some appropriate appellation, such, for example, as that of 
metaphysical or transcendental truths. They are not principles 
or data (as will afterwards appear) from which any consequence 
can be deduced ; but form a part of those original stamina of 
hiunan reason, which are equally essential to all the pursuits of 
science, and to all the active concerns of life. 

4. I shall only take notice farther, under this head, of the 
confidence which we must necessarily repose in the evidence of 
memory, (and, I may add, in the continuance of our personal 
identity,) when we are employed in carrying on any process of 
deduction or argumentation, — in following out, for instance, 
the steps of a long mathematical demonstration. In yielding 
our assent to the conclusion to which such a demonstration 

' D'Alembert, Apolog'ie de VEtxtde. 
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leads, we evidently trust to the fidelity with which our memory 
has comaected the different links of the chain together. The 
reference which is often made, in the course of a demonstration, 
to propositions formerly proved, places the same remark in a 
light still stronger ; and shews plainly that, in this branch of 
knowledge, which is justly considered as the most certain of 
any, the authority of the same laws of belief which are recog- 
nised in the ordinary pursuits of life, is tacitly acknowledged. 
Deny the evidence of memory as a ground of certain knowledge, 
and you destroy the foundations of mathematical science as 
<jompletely as if you were to deny the truth of the axioms 
assumed by Euclid. 

The foregoing examples suflSciently illustrate the nature of 
that class of truths which I have called Fundamental Laws of 
Human Beliefs or Primary Elements of Human Reason. A 
variety of others, not less important, might be added to the 
list ;^ but these I shall not at present stop to enumerate, as my 
chief object, in introducing the subject here, was to explain the 
common relation in which they all stand to deductive evidence. 
In this point of view, two analogies, or rather coincidences, be- 
tween the truths which we have been last considering, and the 
mathematical axioms which were treated of formerly, imme- 
diately present themselves to our notice. 

1. From neither of these classes of truths can any direct 
inference be drawn for the farther enlargement of our know- 
ledge. This remark has been already shewn to hold univer- ' 
sally with respect to the axioms of geometry ; and it applies 
equally to what I have called Fundamental Laws of Human 
Belief. From such propositions as these — I exist ; I am the 
same person to-day that I tvas yesterday ; the material world 
has an existence independent of my mind ; the general laics of 
nature wiU continue^ infuiure^ to operate uniformly as in time 
past — no inference can be deduced, any more than from the 
intuitive truths prefixed to the Elements of Euclid. Abstracted i 
from other dcAa^ they are perfectly barren in themselves ; nor 

' Such, for example, as our belief of belief of the existence of other intelh'- 
khe existence of efficient causes ; our gent beings besides ourselves, &c. &c. 
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can any possible combination of them help the mind forward 
one single step in its progress. It is for this reason that, in- 
stead of calling them, with some other writers, first principles^ 
I have distinguished them by the title oi fundarnentol laws of 
belief; the former word seeming to me to denote, according to 
common usage, some fact, or some supposition^ from which a 
series of consequences may be deduced. 

If the account now given of these laws of belief be just, the 
great argument which has been commonly urged in support of 
their authority, and which manifestly confounds them with what 
are properly called principles of reasoning^ is not at all appli- 
cable to the subject ; or at least does not rest the point in dispute 
upon its right foundation. If there were no first principles, (it 
has been said,) or in other words, if a reason could be given for 
everything, no process of deduction could possibly be brought 
to a conclusion. The remark is indisputably true ; but it only 
proves (what no logician of the present times will venture to 
deny) that the mathematician could not demonstrate a single 
theorem, unless he were first allowed to lay down his defini- 
tions; nor the natural philosopher explain or account for a 
single phenomenon, unless he were allowed to assume, as ac- 
knowledged facts, certain general laws of nature. What infer- 



* Aristotle himself has more than once 
made this remark ; more particularly in 
discQssing the absurd qnestion, Whether 
it be possible for the same thing to be 
and not to be ? — ' A^^vri ^ »«} rtZrc ««"#- 

mxtifTttv iiivfmm ««'«^i<|i» imvai* Uf &iru- 
f*f ykf &f ^«tii^$i' tSrrt fifiT tSratf ttwrnt 
Ji90t$il^t», — Aristot. Me'aphys. [L. iv. 
c. 4 : Graecis, &c., r. c. 4.] 

" But there are some who, through ig- 
norance, make an attempt to prove even 
this principle, 'That it is impossible 
for the same thing to be and not to be.' 
For it is a mark of ignorance, not to be 
able to distinguish those things which 
ought to be demonstrated, from things 



of which no demonstration should be 
attempted. In truth, it is altogether 
impossible that everything should be 
susceptible of demonstration ; otherwise 
the process would extend to infinity, and, 
after all our labour, nothing would be 
gained." In the sentence immediately 
preceding this quotation, Aristotle calls 
the maxim in question, jSi/Sc4«r«r« vSw 
i^X''^ «-«ri»i', *' the most certain of all 
principles^ 

To the same purpose. Dr. Keid has 
said : " I hold it to be certain, and even 
demonstrable, that all knowledge got by 
reasoning must be built on first prin- 
ciples. This," he adds, " is as certain 
as that every house must have a founda- 
tion.'* — JSstayt on InidlectuaL Power$, 
p. 558, 4to edit. 
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ence does this afford in favour of that particular class of truths 
to which the preceding observations relate, and against which 
the ingenuity of modem sceptics has been more particularly 
directed ? If I be not deceived, tliese tniths are still more inti- 
mately connected with the operations of the reasoning faculty 
than has been generally imagined ; not as the principles {apx^) 
from which our reasonings set out, and on which they ultimately 
depend, but as the necessary conditions on which every step of 
the deduction tacitly proceeds; or rather (if I may use the 
expression) as essential elements which enter into the composi- 
tion of reason itself. 

2. In this last remark I have anticipated, in some measure, 
what I had to state with respect to the second coincidence 
alluded to, between mathematical axioms, and the other propo- 
sitions which I have comprehended under the general title of 
fundammtal laws of human belief, As the truth of axioms is 
virtually presupposed or implied in the successive steps of every 
demonstration, so, in every step of our reasonings concerning 
the order of Nature, we proceed on the supposition, that the 
laws by which it is regulated will continue uniform as in time 
past; and that the material universe haa an existence inde- 
pendent of our perceptions. I need scarcely add, that, in aU 
our reasonings whatever, whether they relate to necessary or to 
contingent truths, our own personal identity, and the evidence 
of memory, are virtually taken for granted. These different 
truths aU agree in this, that they are essentially involved in 
the exercise of our rational powers ; although, in themselves, 
they furnish no principles or data by which the sphere of our 
knowledge can, by any ingenuity, be enlarged. They agree 
farther in being tacitiy acknowledged by all men, learned or 
ignorant, without any formal enunciation in words, or even any 
conscious exercise of reflection. It is only at that period of 
our intellectual progress when scientific arrangements and 
metaphysical refinements begin to be introduced, that they 
become objects of attention to the mind, and assume the form 
of propositions. 

In consequence of thes6 two analogies or coincidences, I 
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should have been inclined to comprehend, under the general 
title of axiomSy aU the truths which have been hitherto under 
our review, if the common usage of our language had not, in 
a great measure, appropriated that appellation to the axioms 
of mathematics ; and if the view of the subject which I have 
taken, did not render it necessary for me to direct the atten- 
tion of my readers to the wide diversity between the branches 
of knowledge to which they are respectively subservient 

I was anxious also to prevent these truths from being all 
identified, in point of logical importance, under the same name. 
The fact is, that the one class (in consequence of the relation 
in which they stand to the demonstrative conclusions of geo- 
metry) are comparatively of so little moment, that the formal 
enumeration of them was a matter of choice rather than of 
necessity; whereas the other class have unfortunately been 
raised, by the sceptical controversies of modern times, to a 
conspicuous rank in the philosophy of the human mind. I 
have thought it more advisable, therefore, to bestow on the 
latter an appropriate title of their own; without, however, 
going so far as to reject altogether the phraseology of those 
who have annexed to the word axiom a more enlarged meaning 
than that which I have usually given to it. Little incon- 
venience, indeed, can arise from this latitude in the use of the 
term; provided only it be always confined to those ultimate 
laws of belief, which, although they form the first elements of 
human reason, cannot with propriety be ranked among the 
principles from which any of our scientific conclusions are 
deduced. 

Corresponding to the extension which some late writers have 
given to axioms^ is that of the province which they have 
assigned to intuition ; a term which has been applied, by Dr. 
Beattie and others, not only to the power by which we perceive 
the truth of the axioms of geometry, but to that by which we 
recogm'se the authority of the fundamental laws of belief, when 
we hear them enunciated in language. My only objection to this 
use of the word is, that it is a departure from common practice; 
according to which, if I be not mistaken, the proper objects of 
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intuition are propositions analogous to the axioms prefixed to 
Euclid's Flements. In some other respects, this innovation 
might perhaps be regarded as an improvement on the very 
limited and imperfect vocabulary of which we are able to avail 
ourselves in our present discussiona^ 

To the class of truths which I have here called laws of beliefs I 
or dements of reason, the title of principles of common sense 
was long ago given by Father Buffier, whose language and 
doctrine concerning them bears a very striking resemblance to 
those of some of our later Scottish logicians. This, at least, 
strikes me as the meaning which these writers in general annex 
to the phrase, although all of them have frequently employed 
it with a far greater degree of latitude. When thus limited in 
its acceptation, it is obviously liable, in point of scientific accu- 
racy, to two very strong objections, both of which have been 
already sufficiently illustrated. The first is, that it applies the 
appellation of principles to laws of belief from which no infer- 
ence can be deuced ; the second, that it refers the origin of 
these laws to Common Sense.^ Nor is this phraseology more 
agreeable to popular use than to logical precision. K we were 
to suppose an individual, whose conduct betrayed a disbelief of 
his own existence, or of his own identity, or of the reality of 
surrounding objects, it would by no means amount to an ade- 
quate description of his condition to say, that he was destitute of 

* According to Locke, we have the iuUion and demonstration^ it miwt not 

knowledge of our own existence by in- be forgotten, have both of them nn 

tuition; of the existence of God by etymological reference to the sense of 

demonstration ; and of other things by seeing ; and when we wish to express, 

$en$altum. — Book iv. chap. ix. § 2. in the strongest terms, the most com- 

This use of the word intmlion seems plete evidence which can be set before 

to be somewhat arbitrary. The reality the mind, we compare it to the light of 

of our own existence is a truth which noon-day ; — in other words, we com • 

bears as little analogy to the axioms of pare it to what Mr. Locke here attempts 

mathematics, as any other primary truth to degrade, by calling it the evidence of 

whatever. If the province of inhiitionj sensation. 

therefore, be extended as far as it has * See the preceding part of this sec- 
been carried by Locke in the foregoing tion, with respect to the word principle; 
aentence, it will not be easy to give a and the account of Beid's life, [i»/ra, 
good reason why it should not be en- vol. ix.] for some remarks on the propor 
larged a little farther. The words in- meaning of the phrase eornmon lensc. 
VOL. IIL D 
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common sense. We should at once pronounce liim to be desti- 
tute of reason^ and would no longer consider him as a fit sub- 
ject of discipline or of punishment. The former expression, 
indeed, would only imply that he was apt to fall into absurdities 
and improprieties in the common concerns of life. To deno- 
minate, therefore, such laws of belief as we have now been 
considering, constituent elements of human reason^ while it 
seems quite unexceptionable in point of technical distinctness, 
cannot be justly censured as the slightest deviation from our 
habitual forms of speech. On the same grounds, it may be 
fairly questioned, whether the word reason would not, on some 
occasions, be the best substitute which our language aflfords for 
intuittofi, in that enlarged acceptation which has been given to 
it of late. If not quite so definite and precise as might be 
wished, it would be at least employed in one of those significa- 
tions in which it is already familiar to every ear ; whereas the 
meaning of intuition, when used for the same purpose, is 
stretched very far beyond its ordinary limita And in cases of 
this sort, where we have to choose between two terms, neither 
of which is altogether unexceptionable, it will be found much 
safer to trust to the context for restricting in the reader's mind 
what is too general, than for enlarging what use has accus- 
tomed us to interpret in a sense too narrow. 

I must add, too, in opposition to the high authorities of Dr. 
Johnson and Dr. Beattie,^ that for many years past, reason has 
been very seldom used by phUosophical writers, or, indeed, by 
correct writers of any description, as synonymous with the 
power of reasoning. To appeal to the light of human reason 
from the reasonings of the schools^ is surely an expression to 

* Dr. Johnson's definition of Peason tain relations to other ideas. In a 

was before quoted, [p. 11.] The follow- word, it is that faculty which enables 

ing is that given by Dr. Bentlie : — us, from relations or ideas that are 

" Beason is used by tliose who are known, to investigate such as are un- 

most accurate in distinguishing, to sig- known, and withont which we never 

nify that power of the Human Mind by could proceed in the discovery of truth 

which we draw inferences, or by which a single step beyond first principles or 

we are convinced, that a relation be- intuitive azioms.*^ — E»»ay on TVuthy 

longs to two ideas, on account of our part i. chap. i. 
having found th^t these ideas bear cer- 
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which no good objection can be made, on the score either of 
vagueness or of novelty. Nor has the etjrmological affinity 
between these two words the slightest tendency to throw any 
obscurity on the foregoing expression. On the contrary, this 
affinity may be of use in some of our future arguments, by 
keeping constantly in view the close and inseparable connexion 
which will be afterwards shewn to exist between the two 
different intellectual operations which are thus brought into 
immediate contrast. 

The remarks which I have stated in the two preceding sec- 
tions, comprehend everything of essential importance which I 
have to offer on this article of logic. But the space which it 
has occupied for nearly half a century, in some of the most 
noted philosophical works which have appeared in Scotland, 
lays me under the necessity, before entering on a new topic, 
of introducing in this place a few critical strictures on the 
doctrines of my predecessors. 



SECTION IIL — CONTINUATION OF THE SUBJECT. 

CRITICAL REMARKS ON SOME LATE CONTROVERSIES TO WHICH IT HAS 

GIVEN RISE. OF THE APPEALS WHICH DR. REID AND SOME OTHER 

MODERN WRITERS HAVE MADE, IN THEIR PHILOSOPHICAL DISCUSSIONS, 
TO COMMON SENSE AS A CRITERION OF TRUTH. 

I observed in a former part of this work, that Dr. Beid 
acknowledges the Berkeleian system to be a logical consequence 
of the opinions universally admitted by the learned at the time 
when Berkeley wrote. In the earlier part of his own life, 
accordingly, he informs us that he was actually a convert to 
the scheme of immaterialism ; a scheme which he probably 
considered as of a perfectly inoffensive tendency, as long as he 
conceived the existence of the material world to be the only 
point in dispute. Finding, however, from Mr. Hume's writ- 
ings, that, along with this paradox, the ideal theory necessarily 
involved various other consequences of a very different nature, 
he was led to a careful examination of the data on which it 
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rested ; when he had the satisfaction to discover that its only 
foundation was a hypothesis, unsupported by any evidence 
whatever but the authority of the schools.^ 

From this important concession of a most impartial and com- 
petent judge, it may be assumed as a fact, that till the refuta- 
tion of the ideal theory in his own Inquiry into the Human 
Mind, the partisans of Berkeley's system remained complete 
masters of the controversial field; and yet, during the long 
period which intervened, it is well known how little impression 
that system made on the belief of our soundest philosophers. 
Many answers to it were attempted, in the meantime, by 
various authors, both in this country and on the Continent, and 
by one or other of these, the generality of the learned professed 
themselves to be convinced of its futility ; — the evidence of the 
conclusion (as in many other cases) supporting the premises, 
and not the premises the conclusion.^ A very curious anec- 
dote, in illustration of this, is mentioned in the life of Dr. 
Berkeley. After the publication of his book, it appears that he 



* It was not, therefore, (as has very 
generally been imagined by the follow- 
ers of Berkeley,) from auy apprehen- 
sion of danger in his argument against 
the existence of matter ^ that H«id was 
induced to call in question the ideal 
theory; but because he thought that 
Mr. Hume had clearly shewn, by turn- 
ing Berkeley's weapons against himself, 
that this theory was equally subversive 
of the existence of mind. The ultimate 
object of Berkeley and of Reid was pre- 
cisely the same ; the one asserting the 
existence of matter from the very same 
motive which led the other to cKny it. 

When I speak of Reid*s asserting the 
existence of matter ^ I do not allude to 
any new proofs which Ue has produced 
of the fact. This he rests on the evi- 
dence of sense, as he rests the existence 
of the mind on the evidence of consci- 
ousness. All that he professes to have 
done is, to shew the inconclusiveness of 
Berkeley's argument against the for- 



mer, and that of Hume against the 
latter, by refuting the ideal hypothesis 
which is the common foundation of both. 
' The impotent, though ingenious at- 
tempt of Berkeley, (not many years afler 
the date of his metaphysical publica- 
tions,) to shake the foundations of the 
newly invented method of Fluxions, 
created, in the public mind, a strong 
prejudice against him as a sophistical 
and paradoxical disputant, and operated 
as a more powerful antidote to the 
scheme of immaterialism, than all the 
reasonings which his contemporaries 
were able to oppose to it. This unfa- 
vourable impression was afterwards not 
a little confirmed by the ridicule which 
he incurred in consequence of his 
pamphlet on the Virtues of Tar-water; 
a performance, however, of which it is 
but justice to add, that it contains a 
great deal more, both of sound philoso- 
phy and of choice learning, than could 
have been expected from the subject. 



Digitized by LjOOQIC 



CHAP. I. — FUNDAMENTAL LAWS OF BELIEF. (§ 3.) 53 

had an interview with Dr. Clarke ; in the course of which, 
Clarke (it is said) discovered a manifest unwillingness to enter 
into the discussion, and was accused by Berkeley of a want of 
candour.^ The story (which, if I recollect right, rests on the 
authority of Whiston) has every appearance of authenticity ; 
for as Clarke, in common with his antagonist, regarded the 
principles of the ideal theory as incontrovertible, it was per- 
fectly impossible for him, with all his acuteness, to detect the 
flaw to which Berkeley's paradox owed its plausibility. In 
such circumstances, would it have been unphilosophical in 
Clarke to have defended himself by saying : — " Tour conclu- 
sion not only contradicts those perceptions of my senses, the 
evidence of which I feel to be irresistible ; but, by annihilating 
space itself as an external existence, bids defiance to a convic- 
tion inseparable from the human understanding ; and, there- 
fore, although I cannot point out the precise oversight which 
has led you astray, there rnvM necessarily be some error, either 
in your original data^ or in your subsequent reasoning." Or, 
supposing Clarke to have perceived, as clearly as Reid, that 
Berkeley's reasoning was perfectly unexceptionable, might he 
not have added — " The conclusion which it involves is a de- 
monstration in the form of a reductio ad obmrdum^ of the 
unsoundness of the ideal theory, on which the whole of your 
argument is built.**^ 

> Ilalowphical E$8ay$f Note F. fully appear) not being truths but ays- 

[toI. v.] tematical connexion and consistency, 

That Clarke would look upon tbe wheneyer two contradictory propositions 

Berkeleian theory with more than com- occur, embracing evidently the only 

mon feelings of suspicion and alarm, possible suppositions on the point in 

may be easily conceived, when it is re- question, if the one can be shewn to be 

collected that, by denying the indepen- incompatible with the definitions or 

dent existence both of tpcice and of time, hypotheses on which the science ia 

it put an end at once to his celebrated founded, this may be regarded as per- 

argument a priori^ for the existence of fectly equivalent to a direct proof of the 

Gkxl. legitimacy of the opposite conclusion. 

• I acknowledge, very readily, that In other sciences, the force of a reductio 

the force of this indirect mode of rea- ad absurdum depends entirely on the 

soning is essentially different in mathe- maxim — " That truth is always con- 

matics, from what it is in the other sistent with itself;" a maxim which, 

branches of knowledge ; for the object however certain, rests evidently on 

of mathematics (as will aflerwards more grounds of a more abstract and niiet^- 
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I am far from supposing that Berkeley would have admitted 
this consideration ag decisive of the point in dispute. On the 
contrary, it appears from his writings, that the scheme of im- 
materialism was, in his opinion, more agreeable to popular 
belief, than the received theories of philosophers concerning the 
independent existence of the external world ; nay, that he con- 
sidered it as one of the many advantages likely to result from 
the universal adoption of his system, that " men would thereby 
be reduced from paradoxes to common sense" 

The question, however, if not decided by this discussion, 
would, at least, have been brought to a short and simple issue ; 
for the paramount authority of the common sense or common 
reason of mankind, being equally recognised by both parties, 
all that remained for their examination was — ^whether the 
belief of the existence, or that of the non-existence of matter, 
was sanctioned by this supreme tribunal ? For ascertaining 
this point, nothing more was necessary than an accurate 
analysis of the meaning annexed to the word existence ; which 
analysis would have at cmce shewn, not only that we are irre- 
sistibly led to ascribe to the material world all the independent 
reality which this word expresses, but that it is from the 
material world that our first and most satisfactory notions of 
existence are drawn. The mathematical aflTections of matter 
(extension and figure) to which the constitution of the mind 
imperiously forces us to ascribe an existence, not only inde- 
pendent of our perceptions, but necessary and eternal, might 
more particularly have been pressed upon Berkeley, as proofs 
how incompatible his notions were with those laws of belief 
to which the learned and the unlearned must in common 
submit.^ 



phyuioal nature than the indirect de- The nm^, or Bystematical oonsis- 

monstrations of geometry. It is a tency of truth, is a subject which well 

maxim, at the same time, to which the deserves to be farther prosecuted. It 

most sceptical writers have not been involves many important consequences, 

able to refuse their testimony. "Truth," of which Mr. Hume does not, from the 

says Mr. Hume himself, " is one thiifig, general spirit of his philosophy, seem to 

but errors are numberless, and every have been sufficiently aware, 

man has a different one." * See Note R. 
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But farther, (in order to prevent any cavil about the foregoing 
illustration,) we shall suppose that Clarke had anticipated 
Hume in perceiving that the ideal theory went to the annihi- 
lation of mind as well as of mcUter ; and that he had succeeded 
in proving, to the satisfaction of Berkeley, that nothing existed 
in the universe but impressions and ideaa Is it i)ossible to 
imagine that Berkeley would not immediately have seen and 
acknowledged, that a theory which led to a conclusion directly 
contradicted by the evidence of consciousness, ought not, out of 
respect to ancient authority, to be rashly admitted ; and that, 
in the present instance, it was much more philosophical to 
argue from the conclusion against the hypothesis, than to 
argue from the hypothesis in proof of the conclusion ? No 
middle course, it is evident, was left him between such an 
acknowledgment, and an unqualified acquiescence in those very 
doctrines which it was the great aim of his system to tear up 
by the roots. 

-The two chief objections which I have heard urged against 
this mode of defence, are not perfectly consistent with each 
other. The one represents it as a presumptuous and dangerous 
innovation in the established rules of philosophical controversy, 
calculated to stifle entirely a spirit of liberal inquiry, while the 
other charges its authors with aU the meanness and guilt of 
literary plagiarism. I shall offer a few slight remarks on 
each of these accusations. 

1. That the doctrine in question is not a new one, nor even 
the language in which it has been recently stated an innovation 
in the received phraseology of logical science, has been shown 
by Dr. Reid, in a collection of very interesting quotations, 
which may be found in different parts of his Essays on the 
InieUectual Powers of Man, more particularly in the second 
chapter of the sixth Essay. Nor has this doctrine been generally 
rejected even by those writers who, in their theories, have de- 
parted the farthest from the ordinary opinions of the world. 
Berkeley has sanctioned it in the most explicit manner, in a pas- 
sage aFready quoted from his works, [supra, p. 54,] in which he not 
only attempts the extraordinary task of reconciling the scheme of 
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immatorialism with the common sense of mankind, but alleges 
the very circumstance of its conformity to the unsophisticated 
judgment of the human race, as a strong argument in its 
favour, when contrasted with the paradoxical doctrine of the 
independent existence of matter. The ablest advocates, too, 
for the Necessity of human actions, have held a similar lan- 
guage ; exerting their ingenuity to shew, that there is nothing 
in this tenet which does not perfectly accord with our internal 
consciousness, when our supposed feelings of liberty, with all 
their concomitant circumstances, are acciu^tely analyzed, and 
duly weighed.^ In tliis respect, Mr. Hume forms almost a 
solitary exception, avowing, with the greatest frankness, the 
complete repugnance between his philosophy and the laws of 
belief to which all men are subjected by the constitution of 
their nature. "I dine; I play a game at backgammon; I 
converse, and am happy with my friends; and when, after 
three or four hours of amusement, I would return to these 
speculations, they appear so cold, so strained, and so ridiculous, 
that I cannot find in my heart to enter into them any further. 
Here, then, I find myself absolutely and necessarily determined 
to live, and talk, and act, like other people, in the conunon 
affairs of Ufe."2 

Even Mr. Hume himself, however, seems at times to forget 
his sceptical theories, and sanctions, by his own authority, not 
only the same logical maxims, but the same mode of expressing 
them, which has been so severely censured in some of his 
opponents. "Those," he observes, "who have refused the 
reality of moral distinctions, may be ranked among the disin- 

* This, I own, appears to me the only examination of the question infallibly 
argument for the scheme of Necessity, bringing back to their natural imprcs- 
which deserves a moment's considcra- sions, those who reflect on the subject 
tioji, in the present state of the contro- with candour and with due attention, 
versy: and it is certainly possible to Having alluded to so very important 
state it in such a ft»rm as to give it some a controversy, I could not help throw- 
degree of plausibility to a superficial ing out this hint here. The farther 
inquirer. On this point, however, as prosecution of it would be altogether 
on many others, our JirH and third foreign to my present pui-pose. 
thoughts will ho ft)und perfectly to ■ Treatise of Iftnnav Nature, vol. i. 
roinri<W ; a more larcfnl and profound p. 467. 
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genuouB disputanta The only way of converting an antagonist 
of this kind is, to leave him to himself; for, finding that nobody 
keeps up the controversy with him, 'tis probable he wiU at last, 
of himself, from mere weariness, come over to the side of 
common sense and reason."^ 

To the authorities which have been already produced by 
Reid and his successors, in vindication of that mode of arguing 
which is now under our review, I shall beg leave to add another, 
which, as far as I know, has not yet been remarked by any of 
them ; and which, while it effectually removes from it the 
imputation of novelty, states, in clear and forcible terms, the 
grounds of that respect to which it is entitled, even in those 
eases where it is opposed by logical subtleties which seem to 
baffle all our powers of reasoning. 

" What is it," said some of the ancient sophists, " which con- 
stitutes what we caU little, much, long, broad, small, or great ? 
Do three grains of com make a heap ? The answer must be — 
No. Do four grains make a heap ? You must make the same 
answer as before. They continued their interrogations from 
one grain to another, without end ; and if you should happen 
at last to answer, Jiere is a heap, they pretended your answer 
was absurd, inasmuch as it supposed, that one single grain 
makes the difference between what is a heap, and what is not 
I might prove, by the same method, that a great drinker is never 
drunk. Will one drop of wine fuddle him ? — No. Two drops, 
then ? By no means ; neither three nor four. I might thus 
continue my interrogations from one drop to another ; and if, 
at the end of the 999th drop, you answered he is not fuddled, 
and at the 1000th he is, I should be entitled to infer, that one 
single drop of wine makes the difference between being drunk 
and being sober, which is absurd. If the interrogations went 
on from bottle to bottle, you could easily mark the difference in 
question. But he who attacks you with a soriteSy is at liberty 
to choose his own weapons ; and by making use of the smaUest 
conceivable increments, renders it impossible for you to name a 
precise point which fixes a sensible limit between being dnink 

' hiqtiirif concerning the Principles of Moral-i 
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and being sober; between what is little and what is great; 
between what is enough and what is too much. A man of the 
world would laugh at these sophistical quibbles, and would 
appeal to common sense ; to that degree of knowledge which, 
in common life, is sufficient to enable us to establish such 
distinctiona But to this tribunal a professed dialectician was 
not permitted to resort, he was obliged to answer in form; 
and if unable to find a solution according to the rules of art, 
his defeat was unavoidable. Even at this day, an Irish Tutor,^ 
who should harass a Professor of Salamanca with similar 
subtleties, and should receive no other answer but this — comr- 
mon sense, and the general consent of mankind^ sufficiently 
ikow that yovT inferences are false — would gain the victory ; 
his antagonist having declined to defend himself with those 
logical weapons with which the assault had been made.'' 

Had the foregoing passage been read to the late Dr. Priest- 
ley, while he was employed in combating the writings of Reid, 
Oswald, and Beattie, he would, I apprehend, without hesita- 
tion, have supposed it to be the production of one of their dis- 
ciples. The fact is, it is a translation from Mr. Bayle, an 
author who was never accused of an imdue deference for esta- 
blished opinions, and who was himself undoubtedly one of the 
most subtle disputants of modern times.^ 

From this quotation it clearly appears, not only that the 
substance of the doctrine maintained by these philosophers is of 

' It is remarkable of this ingenious, k des fiocbes Hibermoises, qui ne de- 

eloquent, and gallant nation, that it has mandoient pas mieux, et il falloit alora 

been forages distinguished, in the univer- nous voir disputer. Quels gestes, quelles 

sities on the Continent, for its proficiency grimaces, quelles contorsioiis ! nos yeux 

in the school logic. Le Sage (who seems ctoient pleins de fureur, et nos bouches 

to have had a very just idea of the ecnmantes. On nous devoit plut6t 

ralue of this aocomplishment) alludes prendre pour des possedes que pour des 

to this feature in the Irish character, in philosophes/' 
the account given by Gil Bias of his 

studies at Oviedo. " Je m'appliquai • See Bayle 's Dictionary^ article 

aussi k la logique, qui m^apprit h Chrysippe. 1 have availed myself in 

raisonner heaucoup, J'aimois tant la the above translation (with a few re- 

diHpute, que j'arretois les passans, con- trenchments and corrections) of that 

nus ou ittconnus, pour leur proposer des which is given in the English Biogra- 

arp^umens. Je m'addressois quclqupfois phical and Critical Dictionary. 
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a much earlier date than their writings, but that in adopting 
the phrase common aenaCy to express that standard or criterion 
of truth to which they appealed, they did not depart from the 
language previously in use among the least dogmatical of their 
predecessors. 

In the passage just quoted from Bayle, that passion for dis- 
putation which, in modern Europe, has so often subjected the 
plainest truths to the tribunal of metaphysical discussion, is, 
with great justness, traced to the unlimited influence which 
the school logic maintained for so many ages over the under- 
standings of the- learned. And although, since the period when 
Bayle wrote, this influence has everywhere most remarkably 
declined, it has yet left traces behind it in the habits of think- 
ing and judging prevalent among speculative men, which are 
but too discernible in all the branches of science connected 
with the philosophy of the Mind. In illustration of this re- 
mark, it would be easy to produce a copious list of examples 
from the literary history of the eighteenth century ; but the 
farther prosecution of the subject here would lead me aside 
from the conclusions which I have at present in view. I shall 
therefore content myself with opposing, to the contentious and 
sceptical spirit bequeathed by the schoolmen to their successors, 
the following wise and cautious maxims of their master, — 
maxims which, while they illustrate his anxiety to guard the 
principles of the demonstrative sciences against the captious- 
ness of sophists, evince the respect which he conceived to be 
due by the philosopher to the universal reason of the human 
race. 

" Those things are to be regarded as Jirat truths, the credit 
of which is not derived from other truths, but is inherent in 
themsdvea .... As for probable truths, they are such as 
are admitted by aU men, or by the generality of men, or by 
ivise men ; and, among these last, either by all the wise, or by 
the generality of the ^vise, or by such of the wise, as are of the 
highest authority.'^ 

* 'E#Ti ^i uXnin ftt9 mmt ^(Urm, rm fin wirnv "Ev^^^a )f, rk )«»«(fVT« 
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The argument from Universal Consent, on which so much 
stress is laid by many of the ancients, is the same doctrine 
with the foregoing, under a form somewhat different. It is 
stated with great simplicity and force by a Platonic philoso- 
pher in the following sentences : — 

" In such a contest, and tumult, and disagreement, (about 
other matters of opinion,) you may see this one law and 

language [reason ?] acknowledged by common accord 

This the Greek says, and this the Barbarian says ; and the 
inhabitant of the continent and the islander ; and the wise and 
the unwise."^ 

It cannot be denied, that against this summary species of 
logic, when employed without any collateral lights, as an in- 
fallible touchstone of philosophical truth, a strong objection 
immediately occura By what test (it may be asked) is a prin- 
ciple of common sense to be distinguished from one of those 
prejudices to which the whole human race are irresistibly led, 
in the first instance, by the very constitution of their nature ? 
\ K no test or criterion of truth can be pointed out but universal 
consent, may not all those errors which Bacon has called idola 
iribua claim a right to admission among the incontrovertible 
axioms of science ? And might not the popular cavils against 
the supposition of the earth's motion, which so long obstructed 
the progress of the Copemican system, have been legitimately 
opposed, as a reply of paramount authority, to all the scientific 
reasonings by which it was supported ? 

It is much to be wished that this objection, of which Dr. 
Reid could not fail to be fully aware, had been more particu- 
larly examined and discussed in some of his publications, than 

ctfVTMf, fi ro7f «'5r/v, fl r»7s ^XtUr^ttf ingof the existence of the Deity,) Dim. i. 
vTs i^AXt^m yttt^iffif »«} iviil$tf. — [DUs. xvii. g 5, p. 193, ed. Da?isii. — 
Aristot. Top. lib. i. cap. i. Ed.] 

" Una in re consensio omninm gen- 
* •£» r»r$vTf il woXifMf ««} rr«ri/ nm) tium lex naturte putanda est." — Cic. 1. 

^ttftt vof^cf »«) ^•y**, &c. . . . Tmvrm " Multum dare solemus pnesamptioni 

)) i "BXXnv Xiyi/, ma) i Bd^fia^of xiyu, omnium hominum : Apud nos veritatis 

jMii i niruftirnt »«J i imXeiTrff, »«} • arguroentiim est, aliquid omnihas vide- 

r«f*f »u) i ir«f«f.-~MAx. Tyr. (spenk- ri," &c. &c.— Sen. Ep. 117. 
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he seems to have thought necessary. From different parts of 
his works, however, various important hints towards a satis- 
factory answer to it might be easily collected.^ At present I^ 
shall only remark, that although universality ofbdief\s one of 
the tests by which (according to him) a principle of common 
sense is characterized, it is not the only test which he represents 
as essential. Long before his time, Father Buffier, in his ex- 
cellent treatise on First Truths^ had laid great stress on two 
other circumstances, as criteria to be attended to on such occa- 
sioDs ; and although I do not recollect any passage in Reid 
where they are so explicitly stated, yet tlie general spirit of his 
reasonings plainly shews, that he had them constantly in view 
in all the practical applications of his doctrine. The/r«^ crite- 
rion mentioned by Buffier is, " That the truths assumed as 
maxims of common sense should be such, that it is impossible 
for any disputant either to defend or to attack them, but by 
means of propositions which are neither more manifest nor more 
certain than the propositions in question." The second criterion 
is, " That their practical influence should extend even to those 
individuals who affect to dispute their authority." 

To these remarks of Buffier, it may not be altogether super- 
fluous to add, that wherever a prejudice is foimd to obtain 
universally among mankind in any stage of society, this pre- 
judice must have some foundation in the general principles of 
our nature, and must proceed upon some truth or fact inaccu- 
rately apprehended or erroneously applied. The suspense of 
judgment, therefore, which is proper with respect to particular 
opinions, till they be once fairly examined, can never justify 
scepticism with respect to the general laws of the human mind. 
Our belief of the sun's motion is not a conclusion to which we 
are necessarily led by any such law, but an inference rashly 
drawn from the perceptions of sense, which do not warrant such 
an inference. All that we see is, that a relative change of posi- 
tion between us and the sun takes place ; and this fact, which 
is made known to us by our senses, no subsequent discovery of 
philosophy pretends to disprove. It is not, therefore, the evi- 

^ See in particalar, E$$aiy$ on the Intellectual Poioers^ p. 565, et teq.^ 4to edit 
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dence of perception which is overturned by the Copemican 
system, but a Judgment or inference of the understanding, of 
the rashness of which every person must be fully sensible, the 
moment he is made to reflect with due attention on the circum- 
stances of the case ; and the doctrine which this system substi- 
tutes instead of our first crude apprehensions on the subject, is 
founded, not on any process of reasoning a priori, but on the 
demonstrable inconsistency of these apprehensions with the va- 
rious phenomena which our perceptions present to ua Had 
Copernicus not only asserted the stability of the sun, but, with 
some of the Sophists of old, denied that any such thing as 
motion exists in the universe, his theory would have been pre- 
cisely analogous to that of the non-existence of matter ; and no 
answer to it could have been thought of more pertinent and 
philosophical, than that which Plato is said to have given to 
the same paradox in the mouth of Zeno, by rising up and 
walking before his eyea 

2. If the foregoing observations be just, they not only illus- 
trate the coincidence between Dr. Reids general argument 
against those metaphysical paradoxes which revolt oonmion 
sense, and the maxims of philosophical discussion previously 
sanctioned by our soundest reasoners ; but they go far, at the 
same time, to refute that charge of plagiarism in which he has 
been involved, in common with two other Scottish writers, who 
have made their stand, in opposition to Berkeley and Hume, 
nearly on the same ground. This charge has been stated, in 
all its force, in the preface to an English translation of BuflGier's 
Premihrea VeriteSy printed at London in the year 1780 ; and it 
cannot be denied, that some of the proofs alleged in its support 
are not without plausibility. But why suppose Eeid to have 
borrowed from this learned Jesuit, a mode of arguing which 
has been familiar to men in all ages of the world ; and to which, 
long before the publication of Buffier's excellent book, the very 
same phraseology had been applied by numberless other authors ? 
On this point, the passage already quoted from Bayle is of itself 
decisive. The truth is, it is a mode of arguing likely to occur 
to every sincere and enlightened inquirer, when bewildered by 
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sceptical sophistry; and which, during the long interval be- 
tween the publication of the Berkeleian theory and that of 
Beid's Inquiry y was the only tenable post on which the conchi- 
sions of the former could be combated After the length to 
which the logical consequences of the same principles were sub- 
sequently pushed in the Treatise of Human Nature, this must 
have appeared completely manifest to all who were aware of the 
irresistible force of the argument as it is there stated ; and in 
fact, this very ground was taken as early as the year 1751, in a 
private correspondence with Mr. Hume, by an intimate friend 
of his own, for whose judgment, both on philosophical and 
literary subjects, he seems to have felt a peculiar deference.* I 
mention this as a proof that the doctrine in question was the 
natural result of the state of science at the period when Beid 
appeared ; and, consequently, that no argument against his ori- 
ginality in adopting it can reasonably be founded on its coinci- 
dence with the views of any preceding author. 

A still more satisfactory reply to the charge of plagiarism 
may be derived from this consideration, that, in Buffier's 
Treatise, the dodxine which has furnished the chief ground of 
accusation, is stated with far greater precision and distinctness 
than in Dr. Beid's jir«^ publication on the Human Mind ; and 
that, in his subsequent performances, after he had perused the 
writings of Buffier, his phraseology became considerably more 
guarded and consistent than before. 

If this observation be admitted in the case of Dr. Beid, it 
will be found to apply with still greater force to Dr. Beattie, 
whose language in various parts of his book is so loose and un- 
settled, as to afford demonstrative proof that it was not from 
Buffier he derived the idea of his general argument. In con- 
firmation of this, I shall only mention the first chapter of the 
first part of his Ebsay, in which he attempts to draw the line 
between common sense and reason ; evidently confounding (as 
many other authors of high reputation have done) the two 
very different words reason and reasoning. His account of 
common sense in the following passage, is liable to censure in 

» See Note C. 
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almost every line : — " The term common sense hath, in modern 
times, been used by philosophers, both French and British, to 
signify that power of the mind which perceives truth, or com- 
mands belief, not by progressive argumentation, but by an 
instantaneous, instinctive, and irresistible impulse; derived 
neither from education nor from habit, but from nature; 
acting independently on our will, whenever its object is pre- 
sented, according to an established law, and (here/ore properly 
called SENSE,^ and acting in a similar manner upon all, or at 
least upon a great majority of mankind, and therefore properly 
called COMMON sense.'*^ 

"Reason," on the other hand, (we are told by the same 
author,) " is used by those who are most accurate in distin- 
guishing, to signify that power of the Human Mind by which 
we draw inferences, or by which we are convinced that a rela- 

* Tlie doctrine of the schoolmen, (re- 
vived in later times mider a form some- 
what modified hy Locke,) which refers 
to sensation the origin of all our ideas, 
has given rise to a very unwarrantable 
extension of the word sense^ in the writ- 
ings of modem philosophers. Whon it 
was first asserted, that " there is nothing 
in the Intellect which does not come to 
it through the medium of Sense," there 
cannot be a doubt that, by this last 
term were understood exclusively our 
powers of external perception. In pro- 
cess of time, however, it came to be 
discovered, that there are many ideas 
which cannot possibly be traced to this 
source ; and which, of consequence, af- 
ford undeniable proof that the scholastic 
account of the origin of our ideas is 
extremely imperfect. Such was cer- 
tainly the logical inference to which 
these discoveries should have led ; but, 
instead of adopting it, philosophers have, 
from the first, shewn a disposition to 
save, as much as possible, the credit of 
the maxims in which they had been 
educated, by giving to the word sense 
so great a latitude of meaning as to 
comprehend all the various sources of 



our simple ideas, whatever these sources 
may be. " All the ideaSf" says Dr. 
Hutcheson, *' or the materials of our 
reasoning and judging, are received by 
some immediate powers of perception, 
internal or external, which we may call 
senses." Under the title of internal 
senseSf accordingly, many writers, par- 
ticularly of the medical profession, con- 
tinue to this day to comprehend me- 
mory and imagination, and other facul- 
ties, both intellectual and active. — ( Vide 
Haller, Elemenfa Physiologia!^ lib. xvii.) 
Hence also the phrases moral sense^ the 
senses of beauty and harmony^ and 
many of the other peculiarities of Dr. 
Hutcheson*s language ; a mode of speak- 
ing which was ailerwaids carried to a 
much more blameable excess by Lord 
Kames. Dr. Beattie, in the passage 
quoted above, has indirectly given his 
sanction to the same abuse of words ; 
plainly supposing the phrase common 
sense^ not only to mean something quite 
distinct from reason, but something 
which bears so close an analogy to the 
powers of external sense, as to be not 
improperly called by the same name. 
« Essay on Truth, p. 40, 2d edit. 
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tion belongs to two ideas, on account of our having found that 
these ideas bear certain relations to other ideas. In a word, it 
is that faculty which enables us, from relations or ideas that 
are known, to investigate such as are unknown ; and without 
which we never could proceed in the discovery of truth a single 
step beyond first principles or intuitive axioms."^ " It is in this 
last sense,'' he adds, " that we are to use the word reason in the 
course of this inquiry." 

These two passages are severely, and, I think, justly animad- 
verted on, in the preface to the English translation of Buffier's 
book, where they are contrasted with the definition of common 
sense given by that profound and original philosopher. From 
this definition it appears, that, far from opposing common sense 
and reason to each other, he considers them either as the same 
faculty, or as faculties necessarily and inseparably connected 
tc^ether. " It is a faculty," he says, *' which appears in all 
men, or at least in the far greater number of them, when they 
have arrived at the age of reason, enabling them to form a 
conmion and uniform judgment, on subjects essentially con- 
nected with the ordinary concerns of life." 

That this contrast turns out greatly to the advantage of 
Buffier,^ must, I think, be granted to his very acute and intel- 



» Essai/ on Truth, pp. 36, 37, 2d edit. 

■ It is remarkable how little attention 
the writings of Bu£Ber have attracted in 
his own country, and how very inade- 
quate to his real eminence has been the 
rank commonly assigned to him among 
French philosophers. This has, per- 
haps, been partly owing to an nnfor- 
tnnate c<nnbination which he thought 
proper to make of a yariety of misoel- 
laneoui treatises, of yery unequal merit, 
into a large work, to which he gave 
the name of a Coune of the ScieAeei. 
Some of these treatises, however, are of 
great value ; particularly that on Firgt 
ISruthSf which contains (along with scnne 
erroneous notions, easily to be accounted 
for by the period when the author wrote, 
and the reHgious society with which ho 
VOL. III. 



was connected) many original and im- 
portant views concerning the founda- 
tions of human knowledge, and the 
first principles of a rational logic. Vol- 
taire, iu his catalogue of the illustrious 
writers who adorned the reign of Lotus 
XIV., is one of the very few French 
authors who have spoken of Buffier 
with due respect. "B y a dans ses 
traites de metaphysique des morceaux 
que Locke n'anrait pas d^vou^s, et 
c*est le seul j6suite qui ait mis une 
philosophie raisonnable dans ses ouv- 
rages." Another French philosopher, 
too, c^ a very different school, and cer- 
tainly not disposed to overrate the talents 
of Buffier, has, in a work published as 
lately as 1805, candidly acknowledged 
the lights which he might have derived 
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ligent translator.* But while I make this concession in favour 
of his argument^ I must be allowed to add^ that, in the same 
proportion in which Dr. Beattie falls short of the clearness and 
logical accuracy of his predecessor, he ought to stand acquitted, 
in the opinion of all men of candour, of every suspicion of a 
dishonourable plagiarism from his writings. 

It is the doctrine itself however, and not the comparative 
merits of its various abettors, that is likely to interest the 
generality of philosophical students ; and as I have always 
thought that this has suffered considerably in the public esti- 
mation, in consequence of the statement of it given in the pas- 
sage just quoted from the Essay on Truth, I shall avail myself 
of the present opportunity to remark, how widely that state- 
ment differs from the language, not only of Buffier, but of the 
author's contemporary and friend. Dr. Reid. This circum- 
stance I think it necessary to mention, as it seems to have been 
through the medium of Dr. Beattie's Essay that most English 
writers have derived their imperfect information concerning 
Reid's philosophy. 

" There is a certain degree of sense" says this last author, in 
his Essays on the Intellectual Powers of Man, " which is ne- 
cessary to our being subjects of law and government, capable 
of managing our own affairs, and answerable for our conduct to 
others. This is called common sense, because it is conmion to 
all men with whom we can transact business." 

" The same degree of understanding," he afterwards observes, 

from the labours of his predecessor, if tions/* — " Je regretie beancoap qne 
he had been acquainted with them in Condillac, dons ses profondes et sagaces 
an earlier stage of his studies. Gondii- m^itations sur Tintelligenoe hnmaine, 
lac, he also observes, might have pro- n*ait pas fait plus d'attention aux idees 
fited greatly by the same lights, if he du Pdre Buffier," &c. &c. — Elimem 
had availed himself of their guidance in d'ldiclogie^ par M. Destutt-Trocy, torn, 
his inquiries oonceming the human iii. pp. 136, 137. 
understanding. *' Du moins est il cer- * I cannot pass this without express- 
tain, que pour ma part, je suis fort ing my astonishment at such a decision 
fiU)h6 do ne c6nnoitre que depuis tr^ of Mr. Stewart, in fiivour of the nntnist- 
peu de temps ces opinions du PSre worthy translator of Buffier, and in dis- 
Buffier; si je les avais vues plutdt en paragement, not of Beattie merely, but of 
onc6es quelque part, elles m*auraient Reid. See Suppl^menUny DUaertatums 
epargn6 beaucoup de peines et dli^ta- to Jieid*$ Work$t pp. 786-789. — Bd. 
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^ which makes a man capable of actmg with common prudence 
in life, makes him capable of discerning what is trae and what 
is false, in matters that are self-evident, and which he distinctly 
apprehends.'' In a subsequent paragraph he gives his sanc- 
tion to a passage from Dr. Bentlej, in which common sense is 
expressly used as synonymous with natural light and reason} 

It is to be regretted, as a circumstance unfavourable to the 
reception of Dr. Beattie's valuable Essay among accurate rea- 
soners, that in the outset of his discussions, he did not confine 
himself to some such general explanation of this phrase as is 
given in the foregoing extracts from Buffier and Eeid, with- 
out affecting a tone of logical precision in his definitions and 
distinctions, which, so far from being necessary to his intended 
argument, were evidently out of place, in a work designed as a 
popular antidote against the illusions of metaphysical scepti- 
cism. The very idea, indeed, of appealing to common sense, 
virtually implies that these words are to be understood in their 
ordinary acceptation, unrestricted and unmodified by any tech* 
nical refinements and comments. This part of his Essay, 
accordingly, which is by far the most vulnerable part of it, has 
been attacked with advantage, not only by the translator of 
Buffier, but by Sir James Steuart, in a very acute letter pub- 
lished in the last edition of his Works.* 

While I thus endeavour, however, to distinguish Dr. Keid's 
definition of common sense from that of Dr. Beattie, I am far 
fit)m considering even the language of the former on this sub- 
ject as in every instance unexceptionable ; nor do I think it 

* Pages 622, 624, 4to edit. In the 

fonowing TerseB of Prior, the word rea- ',:.'. 

. 1 J • XX* Btoil for Ui Mke be aim av rbasoh, 

8on IS employed in an acceptation ex- ^^^^ owne •* Iwt. tho' I«te. in mmoil"- 

actly coincident with the idea which is, Mma» Oanto I. 

on mo$t oecastoMf annexed hy Dr. Heid 

to the phrase common «tfn«e.— 'To the honour of Dr. Beflttio it 

« mou here : Laeretias darea to teach. ^^^ ^ remarked, that his reply to this 

(As en our yoaih may learn from Creech, ) letter (which may he found in Sir 

That eyee were made, bat oonld not ricw, James Steuart's works) is written in a 

Mor hand! embnoe^ nor feeCfnuniie, gt^^in of forbearance and of good hu- 

^^^i^^S^Zvm; ^'''''^ ^^^^^ ^^^ *°*^^" would have 

What eadi moflt act was yet unknown, ^^^ *"'® *^ maintain, after being 

Ttn tn was moTed by Chance alone. handled so roughly. 
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has been a fortunate circumstance, (notwithstanding the very 
liigh authorities which may be quoted in his vindication,) that 
he attempted to incorporate so vague and ambiguous a phrase 
with the appropriate terms of logic. My chief reasons for this 
opinion I have stated, at some length, in an account published 
a few years ago of Dr. Beida Life and Writings} 

One very unlucky consequence has unquestionably resulted 
from the coincidence of so many writers connected with this 
northern part of the island, in adopting, about the same period, 
the same phrase as a sort of philosophical watch-word ; — that, 
although their views differ widely in various respects, they 
have in general been classed together as partisans of a new sect, 
and as mutually responsible for the doctrines of each other. It 
is easy to perceive the use likely to be made of this accident by 
an uncandid antagonist. 

All of these writers have, in my opinion, been occasionally 
misled in their speculations, by a want of attention to the dis- 
tinction between first principles, properly so called, and the 
fundamental laws of human belief. Buffier himself has fallen 
into the same error ; nor do I know of any one logician, from 
the time of Aristotle downwards, who ha» entirely avoided it 



^ In conseqaence of the ambiguoos 
meaning of this phrase, Dr. Reid some- 
times falls into a sort of play on words, 
which I have often regretted. " If this 
be philosophy,'' says he, on one occar 
sion, " I renounce her guidance. Let 
my soul dwell with common iense." — 
(Inquiry into the Human Mind, chap. i. 
sect. 3. See also sect. 4 of the same 
chapter.) And in another passage, after 
quoting the noted saying of Hobbes, 
that ** when reason is against a man, a 
man will be agiunst reason ;" he adds, 
" This is equally applicable to common 
ien8€"—(B»8ays on (he Intellectual 
P&wers, p. 530, 4to edition.) In both 
of these instances, and, indeed, in the 
general strain of argument which runs 
through his works, he understands com- 
mon sense in its ordinary acceptation, 



as synonymous, or veiy nearly synony- 
mous, with the word reason, as it is now 
most frequently employed. In a few 
cases, however, he seems to have an- 
nexed to the same phrase a technical 
meaning of his own, and has even 
spoken of this meaning as a thing not 
generally understood. Thus, after illus- 
trating the different classes of natural 
signs, he adds the foUowing sentence : — 
" It may be observed, that as the first 
class of natural signs I have mentioned 
is the foundation of true philosophy, 
and the second of the fine arts or of 
taste, 80 the last is the foundaUon of 
common sense ; a part of human nature 
which hath never been esqpUUned," -—In- 
quiry, chap. V. sect* 8. 
See Note D. 
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The foregoing critical remarks wiU, I hope, have their use 
in keeping this distinction more steadily in the view of fiitnre 
inquirers^ and in preventing some of the readers of the publi- 
cations to which they relate from conceiving a prejudice, in 
consequence of the looseness of that phraseology which has 
been accidentally adopted by their authors, against the just and 
important conclusions which they contain. 
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CHAPTER II. 

OF REASONING AND OF DEDUCllVE EVIDENCE. 

SECTION I. — [of intuition AS OPPOSED TO REASONING. — Ed,] 

[Subsection i.] — Doubts with respect to Locke's distinction between 
the Powers of Intuition and of Reasoning. 

Although, in treating of this branch of the Philosophy of 
the Mind, I have followed the example of preceding writers, so 
far as to speak of Intuition and Eeasoning as two different 
faculties of the understanding, I am by no means satisfied that 
there exists between them that radical distinction which is 
commonly apprehended. Di\ Beattie, in his Essay on Trtdh^ 
has attempted to shew, that how closely soever they may in 
general be connected, yet that this connexion is not necessary ; 
insomuch, that a being may be conceived endued with the one, 
and at the same time destitute of the other.^ Something of 
this kind, he remarks, takes place in dreams and in madness ; 
in both of which states of the system the power of Eeasoning 
appears occasionally to be retained in no inconsiderable degree, 
while the power of Intuition is suspended or lost But this 
doctrine is liable to obvious and to insurmountable objections ; 
and has plainly taken its rise from the vagueness of the phrase 
common sense, which the author employs through the whole of 
his argument, as synonymous with the power of intuition. Of 
the indissoluble connexion between this last power and that 
of reasoning, no other proof is necessary than the following 
consideration, that " in every step which reason makes in de- 

* Bcaltie'g Essay. \*. 41, 2cl edit. 
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monstrative knowledge, there must be intuitive certainty ;" a 
proposition which Locke has excellently illustrated, and which, 
since his time, has been acquiesced in, so far as I know, by 
philosophers of all descriptions. From this proposition (which, 
when properly interpreted, appears to me to be perfectly just) 
it obviously follows, that the power of reasoning presupposes 
the power of intuition ; and, therefore, the only question about 
which any doubt can be entertained is. Whether the power of 
Intuition (according to Locke's idea of it) does not also imply 
that of reasoning ? My own opinion is, decidedly, that it does, 
at least when combined with the faculty of Memory. In 
examining tiiose processes of thought which conduct the mind 
by a series of consequences from premises to a conclusion, I 
can detect no intellectual act whatever which the joint opera- 
tion of intuition and of memory does not sufficiently explain. 

Before, however, proceeding farther in this discussion, it is 
proper for me to observe, by way of comment on the proposi- 
tion just quoted from Locke, that although " in a complete 
demonstration, there must be intuitive evidence at every step," 
it is not to be supposed, that in every demonstration all the 
various intuitive judgments leading to the conclusion are 
actually presented to our thoughts. In by far the greater 
number of instances, we trust entirely to judgments resting on 
the evidence of memory, by the help of which faculty we are 
enabled to connect together the most remote truths, with the 
very same confidence as if the one were an immediate conse- 
quence of the other. Nor does this diminish, in the smallest 
d^ree, the satisfaction we feel in foUovdng such a train of 
reasoning. On the contrary, nothing can be more disgusting 
than a demonstration where even the simplest and most obvious 
steps are brought forward to view; and where no appeal is 
made to that stock of previous knowledge which memory has 
identified with the operations of reason. Still, however, it is 
true, that it is by a continued chain of intuitive judgments that 
the whole science of geometry hangs together ; inasmuch as 
the demonstration of any one proposition virtually includes all 
the previous demonstrations to which it refers. 
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Hence it appears, that in mathematical demonstrations we 
have not, at every step, the immediate evidence of intuition, 
but only the evidence of memory. Every demonstration, how- 
ever, may be resolved into a series of separate judgments, either 
formed at the moment, or remembered as the results of judg- 
ments formed at some preceding period; and it is in the 
arrangement and concatenation of these diflferent judgments, 
or media of proof, that the inventive and reasoning powers of 
the mathematician find so noble a field for their exercise. 

With respect to these powers of judgment and of reasoning, 
as they are here combined, it appears to me that the results of 
the former may be compared to a collection of separate stones 
prepared by the chisel for the purposes of the builder ; upon 
each of which stones, while lying on the ground, a person may 
raise himself, as upon a pedestal, to a small elevation. The 
same judgments, when combined into a train of reasoning, ter- 
minating in a remote conclusion, resemble the formerly uncon- 
nected blocks, when converted into the steps of a staircase 
leading to the summit of a tower, which would be otherwise 
inaccessible. In the design and execution of this staircase, 
much skill and invention may be displayed by the architect ; 
but, in order to ascend it, nothing more is necessary than a re- 
petition of the act by which the first step was gained. The 
fact I conceive to be somewhat analogous, in the relation be- 
tween the power of judgment, and what logicians call the 
discursive processes of the understanding. 

Mr. Locke's language, in various parts of his Essay, seems to 
accord with the same opinion. " Every step in reasoning," he 
observes, "that produces knowledge, has intuitive cei-tainty; 
which, when the mind perceives, there is no more required but 
to remember it, to make the agreement or disagreement of the 
ideas, concerning which we inquire, visible and certain. This 
intuitive perception of the agreement or disagreement of the 
intermediate ideas, in each step and progression of the demon- 
stration, must also be carried exactly in the mind, and a man 
must be sm*e that no part is left out ; which, in long deduc- 
tions, and in the use of many proofs, the memory does not 
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always so readily and exactly retain : therefore it comes to pass, 
that this is more imperfect than intuitive knowledge, and men 
embrace often falsehood for demonstrations/'^ 

The same doctrine is stated elsewhere by Mr. Locke, more 
than once, in terms equally explicit;^ and yet his language 
occasionally favours the supposition, that, in its deductive pro- 
cesses, the mind exhibits some modification of reason essentially 
distinct from intuition. The account, too, which he has given 
of their respective provinces, aflfords evidence that his notions 
concerning them were not sufficiently precise and settled. 
" When the mind,'' says he, " perceives the agreement or dis- 
agreement of two ideas immediately by themselves, without the 
intervention of any other, its knowledge may be called intuitive. 
When it cannot so bring its ideas together as, by their inmie- 
diate comparison, and, as it were, juxtaposition, or application 
one to another, to perceive their agreement or disagreement, it 
is fain, by the intervention of other ideas, (one or more, as it 
happens,) to discover the agreement or disagreement which it 
searches ; and this is that which we call reasoning"^ Accord- 
ing to these definitions, supposing the equality of two lines, 
A and B, to be perceived immediately in consequence of their 
coincidence ; the judgment of the mind is intuitive : Supposing 
A to coincide with B, and B with C ; the relation between A 
and C is perceived by reasoning. Nor is this a hasty inference 
from Locke's accidental language. That it is perfectly agree- 
able to the foregoing definitions, as understood by their author, 
appears from the following passage, which occurs afterwards : — 
" The principal act of ratiocination is the finding the agree- 
ment or disagreement of two ideas, one with another, by the 
intervention of a third. As a man, by a yard, finds two houses 
to be of the same length, which could not be brought together 
to measure their equality by juxtaposition."* 

This use of the words intuition and reasoning is surely some- 
what arbitrary. The truth of mathematical axioms has always 

* Book iv. chap. ii. sect. 7. See also ' Book iv. cbap. xvii. sect. 2 ; also 
Book W. chap. xvii. sect 15. sects. 4 & 14. 

• Book iv. chap. ii. sects. 1 & 2. * Book iv. chap. xvii. sect. 18. 
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been supposed to be intuitively obvious ; and the first of these, 
according to Euclid's enumeration, affirms, That if A be equal 
to B, and B to C, A and C are equal Admitting, however, 
Locke's definition to be just, it only tends to confirm what has 
been already stated with respect to the near affinity, or rather 
tiie radical identity, of intuition and of reasoning. When the 
relation of equality between A and B has once been perceived, 
A and B are completely identified as the same mathematical 
quantity ; and the two letters may be regarded as synonymous 
wherever they occur. The faculty, therefore, which perceives 
the relation between A and C, is the same with the faculty 
which perceives the relation between A and B, and between 
B and C.i 

In farther confirmation of the same proposition, an appeal 
might be made to the structure of ^Uogisms. Is it possible to 
conceive an understanding so formed as to perceive the truth of 
the major and of the minor propositions, and yet not to per- 
ceive the force of the conclusion ? The contrary must appear 
evident to every person who knows what a syllogism is; or 
rather, as in this mode of stating an argument the mind is led 
from universals to particulars, it must appear evident that, in 
the very statement of the major proposition, the truth of the 
conclusion is presupposed ; insomuch, that it was not without 
good reason Dr. Campbell hazarded the epigrammatic, yet im- 
answerable remark, that " there is always some radical defect in 
a syllogism, which is not chargeable with that species of sophism 
known among logicians by the name of petitio principiiy or a 
^99^^ of the question/'^ 

The idea which is commonly annexed to intuition^ as op- 

' Dr. Beid's notions, as well as those mathematics, he makes use of the fol- 

of Mr. Locke, seem to have heen some- lowing expression : " The simple rta- 

what unsettled with respect to the pre- soniruf^ * A is equal to B, and B to C, 

cise line which separates intuition from therefore A is equal to C,» cannot be 

reasoning. That the axioms of geo- brought into any syllogism in figure 

metry are intuitive truths, he has re- and mode.** — See his Account of Aris- 

marked in numberless passages of his totle't Logic. 

works ; and yet, in speaking of the ap- * Philosophy of Hhetoricj vol i. p. 

plication of the syllogistic theory to 171. 
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posed to reasoning, turns, I suspect, entirely on the circum- 
stance of time. The former we conceive to be instantaneous ; 
whereas the latter necessarily involves the notion of succession, 
or of progress. This distinction is sufficiently precise for the 
ordinary purposes of discourse, nay, it supplies us on many 
occasions witti a convenient phraseology ; but, in the theory of 
the mind, it has led to some mistaken conclusions, on which I 
intend to offer a few remarks in the second part of this section. 

So much with respect to the separate provinces of these 
powers, according to Locke ; a point on which I am, after all, 
inclined to think that my own opinion does not differ essentially 
from his, whatever inferences to the contrary may be drawn 
from some of his casual expressions. The misapprehensions 
into which these have contributed to lead various writers of a 
later date, will, I hope, furnish a sufficient apology for the 
attempt which I have made, to place the question in a stronger 
light than he seems to have thought requisite for its illus- 
tration. 

In some of the foregoing quotations from his Essay, there is 
another fault of still greater moment, of which, although not 
immediately connected with the topic now under discussion, it 
is proper for me to take notice, that I may not have the ap- 
pearance of acquiescing in a mode of speaking so extremely 
exceptionable. What I allude to is, the supposition which his 
language, concerning the powers both of intuition and of rea- 
soning, involves, that knowledge consists scldy in tiie perception 
of the agreement or the disagreement of our ideas. The im- 
propriety of this phraseology has been sufficiently exposed by 
Dr. Beid, whose animadversions I would beg leave to recom- 
mend to the attention of those readers, who, from long habit, 
may have familiarized their ear to the peculiarities of Locke's 
philosophical diction. In this place, I think it sufficient for 
me to add to Dr. Beid's strictures, that Mr. Locke's language 
has, in the present instance, been suggested to him by the par- 
tial view which he took of the subject, his illustrations being 
chiefly borrowed from mathematics, and the relations about 
which it is conversant. When applied to these relations, it is 



Digitized by LjOOQIC 



76 ELEMENTS OF THE PHILOSOPHY OF THE HUMAN MIND. 

undoubtedly possible to annex some sense to such phrases as 
comparing ideaa — the juoctaposition of ideas — the perception 
of the agreements or disagreements of ideas ; but, in most 
other branches of knowledge, this jargon will be found, on exa- 
mination, to be altogether unmeaning, and instead of adding 
to the precision of our notions, to involve plain facts in techni- 
cal and scholastic mystery. 

This last observation leads me to remark farther, that even 
when Locke speaks of reasoning in general, he seems in many 
cases to have had a tacit reference in his own mind to mathe- 
matical demonstration; and the same criticism may be ex- 
tended to every logical writer whom I know, not excepting 
Aristotle himself Perhaps it is chiefly owing to this that their 
discussions are so often of very little practical utility, the' rules 
which result from them being wholly superfluous, when applied 
to mathematics; and, when extended to other branches of 
knowledge, being unsusceptible of any precise, or even intelli- 
gible interpretation. 

[Subsection] ii. — Conclusions obtained b^ a Process of Deduction often 
mistaken for Intuitive Judgments. 

It has been frequently remarked, that the justest and most 
eflicient understandings are often possessed by men who are 
incapable of stating to others, or even to themselves, the 
grounds on which they proceed in forming tlieir decisions. In 
some instances I have been disposed to ascribe this to the faults 
of early education ; but in other cases, I am persuaded, that it 
was the effect of active and imperious habits in quickening the 
evanescent processes of thought, so as to render them untrace- 
able by the memory, and to give the appearance of intuition to 
what was in fact the result of a train of reasoning so rapid as 
to escape notice. This I conceive to be the true theory of what 
is generally called common sense^ in opposition to book-learn- 
ing, and it serves to account for the use which has been 
made of this phrase, by various writers, as synonymous with 
intuition. 

These seemingly instantaneous judgments have always ap- 



Digitized by LjOOQIC 



CHAP. II. — REASONING AND DEDUCTION. (§ I.) 77 

peared to me as entitled to a greater share of our confidence 
than many of our more deliberate conclusions, inasmuch as 
they have been forced^ as it were, on the mind, by the lessons 
of long experience, and are as little liable to be biassed by 
temper or passion, as the estimates we form of the distances of 
visible objects. They constitute, indeed, to those who are 
habitually engaged in the busy scenes of life, a sort of peculiar 
facvUy^ analogous, both in its origin and in its use, to the coup 
dcsil of the military engineer, or to the quick and sure tact 
of the medical practitioner, in marking the diagnostics of 
disease. 

For this reason 1 look upon the distinction between our in- 
tuitive and deductive judgments as, in many cases, merely an 
object of theoretical curiosity. In those simple conclusions 
which all men are impelled to form by the necessities of their 
nature, and in which we find a uniformity not less constant 
than in the acquired perceptions of sight, it is of as little con- 
sequence to the logician to spend his time in efforts to retrace 
the first steps of the infant understanding, as it would be to 
the sailor or the sportsman to study, with a view to the im- 
provement of his eye, the Berkeleian theory of vision. In both 
instances, the original faculty and the acquired judgment are 
equally entitled to be considered as the work of Nature ; and in 
both instances we find it equally impossible to shake off her 
authority. It is no wonder, therefore, that in popular lan- 
guage, such words as common sense and reason should be used 
with a considerable degree of latitude ; nor is it of much im- 
portance to the philosopher to aim at extreme nicety in defining 
their province, where all mankind, whether wise or ignorant, 
think and speak alike. 

In some rare and anomalous cases, a rapidity of judgment in 
the more complicated concerns of life, appears in individuals 
who have had so few opportunities of profiting by experience, 
that it seems, on a superficial view, to be the immediate gift of 
heaven. But, in all such instances, (although a great deal must 
undoubtedly be ascribed to an inexplicable aptitude or pre- 
disposition of the intellectual powers,) we may be perfectly 
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assuredj that every judgment of the understanding is preceded 
by a process of reasoning or deduction, whether the individual 
himself be able to recollect it or not. Of this I can no .more 
doubt than I could bring myself to believe that the Arith- 
metical Prodigy, who has, of late, so justly attracted the atten- 
tion of the curious, is able to extract square and cube roots by 
an instinctive and instantaneous perception, because the process 
of mental calculation, by which he is led to the result, eludes 
all his eflforts to recover it.^ 

It is remarked by Mr. Hume, with respect to the elocution 
of Oliver Cromwell, that " it was always confused, embarrassed, 
and unintelligible.*' "The great defect, however," he adds, 
" in Oliver's speeches, consisted, not in his want of elocution, 
but in his want of ideas ; the sagacity of his actions, and the 
absurdity of his discourse, forming the most prodigious contrast 
that ever was known." " In the great variety of human ge- 
niuses," says the same historian, upon a different occasion, 
"there are some which, though they see their object clearly 
and distinctly in general ; yet, when they come to unfold its 
parts by discourse or writing, lose that luminous conception 
which they had before attained. All accounts agree in ascrib- 
ing to Cromwell a tiresome, dark, unintelligible elocution, even 
when he had no intention to disguise his meaning: yet, no 
man's actions were ever, in such a variety of difficult incidents, 
more decisive and judicious." 

The case here described may be considered as an eaireme 
one ; but every person in common observation must recollect 
facts somewhat analogous, which have fallen under his own 
notice. Indeed, it is no more than we should expect a priori 
to meet with, in every individual whose early habits have 
trained him more to the active business of the world, than to 
those pursuits which prepare the mind for communicating to 
others its ideas and feelings with clearness and effect 

An anecdote which I heard, many years ago, of a late very 
eminent Judge, (Lord Mansfield,) has often recurred to my 
memory, while reflecting on these apparent inconsistencies of 

' See Note E. 
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intellectual character. A friend of his, who possessed excellent 
natural talents, but who had been prevented, by his professional 
duties as a naval officer, from bestowing on them all the culti- 
vation of which they were susceptible, having been recently 
appointed to the government of Jamaica, happened to express 
some doubts of his competency to preside in the Court of 
Chancery. Lord Mansfield assured him, that he would find 
the difficulty not so great as he apprehended. " Trust," he 
said, " to your own good sense in forming your opinions ; but 
beware of attempting to state the grounds of your judgments. 
The judgment will probably be right; — the argument will 
infallibly be wrong." ^ 

From whai has been said, it seems to follow, that although 
a man should happen to reason ill in support of a sound con- 
clusion, we are by no means entitled to infer, with confidence, 
that he judged right, merely by accident. It is far from being 
impossible that he may have committed some mistake in stating 
to others (perhaps in retracing to himself) the grounds upon 
which his judgment was really founded. Indeed, this mtist be 
the case, wherever a shrewd imderstanding in business is united 
with an incapacity for clear and luininous reasoning; and 
something of the same sort is incident, more or less, to all 
men (more particularly to men of quick parts) when they make 
an attempt in discussions concerning human affairs, to remount 
to Jirst principles. It may be added, that in the old, this 
correctness of judgment often remains, in a surprising degree, 
long after the discursive or argumentative power would seem, 
from some d^ree of attention, or confusion in the succession of 
ideas, to have been sensibly impaired by age or by disease. 

^ [Since this sheet was cast ofl^ I Sir Archibald CampbelL I have not, 

have been informed, from the best au- however, thought it worth while, in 

thority, that the conversation here consequence of a mistake which does 

alluded to, which I had understood to not afifect the substance of the anecdote, 

have taken place between Lord Chief to cancel the leaf; — more especially, as 

Jostice Mansfield and the late Sir Basil there is at least a possibility that the same 

Keith, really passed between his Lord- advice may have been given on more 

ship and another very distinguished than one occasion. — Note placed at the 

officer, the late gallant and accomplished end of the volume informer editions.] 
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In consequence of these views, as well as of various others 
foreign to the present subject, I am led to entertain great 
doubts about the solidity of a very specious doctrine laid down 
by Condorcet, in his Essay on the Application of Mathematical 
Analysis to the Probabilities of Decision's resting 'iipon the 
Votes of a Majority, " It is extremely possible," he observes, 
"that the decision which unites in its fiaivour the greatest 
number of suffrages, may comprehend a variety of propositions, 
some of which, if stated apart, would have had a plurality of 
voices against them ; and, as the truth of a system of proposi- 
tions, supposes that each of the propositions composing it is 
true, the probability of the system can be rigorously deduced 
only from an examination of the probability of each proposition, 
separately considered."^ 

When this theory is applied to a court of law, it is well 
known to involve one of the nicest questions in practical juris- 
prudence ; and, in that light, I do not presume to have formed 
any opinion with respect to it It may be doubted, perhaps, if 
it be not one of those problems, the solution of which, in par- 
ticular instances, is more safely entrusted to discretionary 
judgment, than to the rigorous application of any technical rule 
founded on abstract principles. I have introduced the quota- 
tion here, merely on account of the proof which it has been 
supposed to afford, that the seeming diversities of human belief 
fall, in general, greatly short of the reality. On this point the 
considerations already stated strongly incline me to entertain 
an idea directly contrary. My reasons for thinking so may be 
easily collected from the tenor of the preceding remarks. 

It is time, however, to proceed to the examination of those 
discursive processes, the different steps of which admit of being 
distinctly stated and enunciated in the form of logical argu- 
ments ; and which, in consequence of this circumstance, fur- 

^ Emco. iUT P Application de VAna- quotation are not agreeable to the idiom 
lyse 2t la probability de$ DSdsiona ren- of our language ; but I did not think 
dues 2t la plurality de$ Voix, — Disc. myself entitled to depart from the 
Pr^l. pp. 46, 47. phraseology of the original. The mean- 
Some of the expressions in the above ing is sufficiently obvious. 
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nish more certain and palpable data for our speculationa I 
begin with some remarks on the Power of Greneral Beasoning ; 
for the exercise of which (as I formerly endeavoured to shew) 
the use of language, as an instrument of thought, is indis- 
pensably requisite. 

SECTION II.— OP GENERAL REASONING. 

[Subsection] i. — Illustrations of some Remarks formerly stated in 
treating of Abstraction.* 

I should scarcely have thought it necessary to resume the 
consideration of Abstraction here, if I had not neglected, in my 
first volume, to examine the force of an objection to Berkeley's 
doctrine concerning abstract general ideas, on which great 
stress is laid by Dr. Beid in his Essays on the Intellectual 
Fotvers of Man ; and which some late writers seem to have 
considered as not less conclusive against the view of the ques- 
tion which I have taken. Of this objection I was aware from 
the first, but was imwiUing, by replying to it in form, to 
lengthen a discussion which savoured so much of the schools ; 
more especially as I conceived that I had guarded my own 
argument from any such attack, by the cautious terms in which 
I had expressed it. Having since had reason to believe that I 
was precipitate in forming this judgment, and that Beid's 
strictures on Berkeley's theory of (General Signs have produced 
a deeper impression than I had expected,^ I shall endeavour to 
obviate them, at least as far as they apply to myself, before 
entering on any new speculations concerning our reasoning 
powers, and shall at the same time introduce some occasional 
illustrations of the principles which I formerly endeavoured to 
establish. 

• See Elements^ vol. i. p. 159, seq. — thongbt it necessary to reply to Mr. 

Ed. Scott's own reasonings, which do not 

^ See a book entitled, Elementt of appear to me to throw much new light 

InteUectual Philosophy^ by the late on the question ; but I thought it right 

learned and justly regretted Mr. Scott, to refer to them here, that the reader 

of King's College, Aberdeen, p. 118, et may, if he pleases, have an opportunity 

«egr. (Edinburgh, 1805.) 1 have not of judging for himself. 

VOL. III. r 
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To prevent the possibility of misrepresentation, I state Dr. 
Beid's objection in his own words. 

" Berkeley, in his reasoning against abstract general ideas, 
seems unwillingly or unwaringly to grant all that is nec^saiy 
to support abstract and general conceptions. 

" A man," says Berkeley, " may consider a figure merely as 
triangular, without attending to the particular qualities of the 
angles, or relations of the sides. So far he may abstract But 
this will never prove that he can frame an abstract general in- 
consistent idea of a triangle." 

Upon this passage Dr. Reid makes the following remark : — 
^^ If a man mcCy consider a figure merely as tri<mgvlar^ he 
must have some conception of this object of his consideration ; 
for no man can consider a thing which he does not conceive. 
He has a conception^ therefore^ of a triangular figure^ merdy 
as such. I know no more thai is meant by an abstract general 
conception of a triangle/' 

" He that considers a figure merely as triangular," continues 
the same author, [Reid,] " must understand what is meant by 
the word triangular. If to the conception he joins to this word, 
he adds any particular quality of angles or relation of sides, he 
misunderstands it, and does not consider the figure merely as 
triangular. Whence I think it is evident, that he who con- 
siders a figure merely as triangular, must have the conception 
of a triangle, abstracting from any quality of angles or relations 
of sides." ^ 

For what appears to myself to be a satisfactory answer to 
this reasoning, I have only to refer to the first volume of these 
Elements. The remarks to which I allude are to be found in 
khe third section of chapter fourth f and I must beg leave to 
recommend them to the attention of my readers as a necessary 
preparation for the following discussion. 

In the farther prosecution of the same argument. Dr. Eeid 
lays hold of an acknowledgment which Berkeley has made, 
" That we may consider Peter so far forth as man, or so far 
forth as animal, inasmuch as all that is perceived is not con- 

» Beid'B InteUeehtal Paweri, p. 4S8, 4to edit. • El. i. (Worki, ii.) pp. 191-193. 
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Bidered." — " It may here," says Reid, " be observed, that he 
who considers Peter so far forth as man, or so far forth as 
animal, must conceive the meaning of those abstract general 
words man and animal ; and he who conceives the meaning of 
them, has an abstract general conception." 

AccordiDg to the definition of the word conception^ which I 
have given in treating of that faculty of the mind, a generdt 
conception is an obvious impossibility. But as Dr. Reid has 
chosen to annex a more extensive meaning to the term than 
seems to me consistent with precision, I would be far from 
being understood to object to his conclusion, mjerdy because it 
is inconsistent with an arbitrary definition of my own. Let us 
consider, therefore, how far his doctrine is consistent with 
itself; or rather, since both parties are evidently so nearly 
agreed about the principal fact, which of the two have adopted 
the more perspicuous and philosophical mode of stating it. 

In the first place, then, let it be remembered as a thing 
admitted on both sides, " that we have a power of reasoning 
concerning a figure considered merely as triangular, without 
attending to the particular qualities of the angles, or relations 
of the sides ;" and also, that " we may reason concerning Peter 
or e/oAn, considered so far forth as maw, or so far forth as 
animal." About these facts there is but one opinion ; and the 
only question is, Whether it throws additional light on the 
subject, to tell us in scholastic language, that " we are enabled 
to carry on these general reasonings, in consequence of the 
power which the mind has of forming abstract general concep- 
tions?" To myself it appears, that this last statement (even on 
the supposition that the word conception is to be understood 
agreeably to Dr. Eeid s own explanation) can serve no other 
purpose than that of involving a plain and simple truth in 
obscurity and mystery. If it be used in the sense in which I 
have invariably employed it in this work, the proposition is 
altogether absurd and incomprehensible. 

For the more complete illustration of this point, I must here 
recur to a distinction formerly made between the abstractions 
which are subservient to reasoning, and those which are sub- 
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servient to imagination. " In every instance in which imagi- 
nation is employed in forming new wholes, by decompounding 
and combining the perceptions of sense, it is evidently necessary 
that the poet or the painter shoold be able to state or represent 
to himself the circumstances abstracted, as separate objects of 
conception. But this is by no means requisite in every case in 
which abstraction is subservient to the power of reasoning ; for 
it frequently happens that we can reason concerning the quality 
or property of an object abstracted from the rest, whUe, at the 
same time, we find it impossible to conceive it separately. Thus, 
I can reason concerning extension and figure, without any 
reference to colour, although it may be doubted if a person 
possessed of sight can make extension and figure steady objects 
of conception, without connecting with them the idea of one 
colour or another. Nor is this always owing (as it is in the 
instance just mentioned) merely to the association of ideas ; for 
there are cases in which we can reason concerning things sepa- 
rately, which it is impossible for us to suppose any mind so con- 
stituted as to conceive apart* Thus, we can reason concerning 
length, abstracted from any other dimension ; although, surely, 
no understanding can make length, without breadth, an object 
of conception."^ In like manner, while I am studying Euclid's 
demonstration of the equality of the three angles of a triangle 
to two right angles, I find no difficulty in following his train of 
reasoning, although it has no reference whatever to the specific 
size or to the specific form of the diagram before me. I ab- 
stract^ therefore, in this instance, from both of these circum- 
stances presented to my senses by the immediate objects of my 
perceptions ; and yet it is manifestly impracticable for me either 
to delineate on paper, or to conceive in the mind, such a figure 
as shall not include the circumstances from which I abstrad^ 
as well as those on which the demonstration hinges. 

In order to form a precise notion of the manner in which 
this process of the mind is carried on, it is necessary to attend 
to the close and inseparable connexion which exists between 
the faculty of general reasoning, and the use of artificial lan- 

* EUm. I ( WorJci, ii.) pp. 163, 164. 
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guage. It is in consequence of the aids which this lends to our 
natural faculties, that we are famished with a class of signs, 
expressive of all the circumstances which we wish our reason- 
ings to comprehend ; and, at the same time, exclusive of all 
those which we wish to leave out of consideration. The word 
triangle, for instance, when used without any additional epithet, 
confines the attention to the three angles and three sides of the 
figure before us ; and reminds us, as we proceed, that no step 
of our deduction is to turn on any of the specific varieties which 
that figure may exhibit The notion, however, which we annex 
to the word triangle^ while we are reading the demonstration, 
is not the less e^ particular notion, that this word, from its par- 
tial or abstracted import, is equally applicable to an infinite 
variety of other individuals.^ 

These observations lead, in my opinion, to so easy an expla- 
nation of the transition from particular to general reasoning^ 
that I shall make no apology for prosecuting the subject a little 
farther, before leaving this branch of my argument 

It will not, I apprehend, be denied, that when a learner first 
enters on the study of geometry, he considers the diagrams be- 



> " By this impoBition of names, some 
of larger, some of stricter signification, 
we turn the reckoning of the conse- 
qnences of things imagined in the mind, 
into a reckoning of the consequences of 
mppellations. For example, a man that 
hath no use of speech at all, (snch as is 
bom and remains perfectly deaf and 
dumb,) if he set before his eyes a tri- 
angle, and by it two right angles, (snch 
as are the corners of a square figure.) 
he may by meditation compare and find, 
that the three angles of that trian^e are 
equal to those right angles that stand 
by it. But if another triangle be shewn 
him, different in shape from the former, 
he cannot know, without a new labour, 
whether the three angles of that also be 
equal to the same. But he that hath 
the use of words, when he observes that 
ftuch equality was consequent, not to the 



length of the sides, nor to any particu- 
lar thing in this triangle, but only to 
this, that the sides were straight, and 
the angles three, and that that was all 
for which he named it a triangle ; will 
boldly conclude universally, that such 
equality of angles is in all triangles 
whatsoever, and register his invention 
in these general terms, Every triangle 
hath it$ three angles eqyxd to two right 
anglee. And thus the consequence 
found in one particular, comes to bo 
registered and remembered as a uni- 
versal rule ; and discharges our mental 
reckoning of time and place ; and deli- 
vers us from all labour of the mind, 
saving the first ; and makes that which 
was found true here^ and fioto, to be true 
in all Ume$ and places," — Hobbes, Qf 
Afan, part i. chap. iv. 
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fore him as individual objects, and as individual objects alone. 
In reading, for example, the demonstration jiist referred to, of 
the equality of the three angles of every triangle to two right 
angles, he thinks only of the triangle which is presented to him 
on the margin of the page. Nay, so completely does this par- 
ticular figure engross his attention, that it is not without some 
diflSculty he, in the first instance, transfers the demonstration 
to another triangle whose form is very different, or even to the 
same triangle placed in an inverted position. It is in order to 
correct this natural bias of the mind, that a judicious teacher, 
after satisfying himself that the student comprehends perfectly 
the force of the demonstration, as applicable to the particular 
triangle which Euclid has Felected, is led to vary the diagram 
in difterent ways, with a view to shew him that the very same 
demonstration, expressed in the very same form of words, is 
equally applicable to them all. In this manner he comes, by 
slow degrees, to comprehend the nature of geneitd reasoning, 
establishing insensibly in his mind this fundamental logical 
principle, that when the enunciation of a mathematical propo- 
sition involves only a certain portion of the attributes of the 
diagram which is employed to illustrate it, the same proposition 
must hold true of any other diagram involving the same attri- 
butes, how much soever distinguished from it by other specific 
peculiarities.^ 

* In order to inpress the mind still of the sdence, as a preparation for the 
more forcibly with the same conviction, studj of physics and of the other parts 
some have supposed that it might be of mixed mathematics, it cannot be de- 
useful in an elementary work, such as nied, that such a practice would be lar 
that of Euclid, to omit the diagrams less favourable to the memory than the 
altogether, leaving the student to deli- plan which Euclid has adopted, of an- 
ricate them for himself, agreeably to the nexing to each theorem an appropriate 
terms of the enunciation and of the con- diagram, with which the general truth 
Btmction. And were the study of geo- comes very soon to be strongly asso- 
raetiy to be regarded merely as subser- ciated. Nor is this circumstance found 
vient to that of logic, much might be to be attended in practice with the in- 
alleged in confirmation of this idea. convenience it may seem to threaten ; 
Where, however, it is the main purpose inasmuch as the student, without any 
of the teacher (as almost always hap- reflection whatever on logical principles, 
pens) to familiarize the mind of his generalizes the particular example, ac- 
pupil with the fundamental principles cording to the different cases which may 
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Of all the generalizations in geometry, there are none into 
which the mind enters so easily, as those which relate to diver- 
sities in point of size or magnitude. Even in reading the very 
first demonstrations of Euclid, the learner almost immediately 
sees, that the scale on which the diagram is constructed, is as 
completely out of the question as the breadth or the cohur of the 
lines which it presents to his external senses. The demonstra- 
tion, for example, of the fourth proposition, is transferred, with- 
out any conscious process of reflection, from the two triangles 
on the margin of the page, to those comparatively large ones 
which a public teacher exhibits on his board or slate to a 
hundred spectatora I have frequently, however, observed in 
beginners, while employed in copying such elementary dia- 
grams, a disposition to make the copy, as nearly as possible, 
both in size and figure, a facsimile of the original. 

The generalizations which extend to varieties of form and of 
position^ are accomplished much more slowly; and for this 
obvious reason, that these varieties are more strongly marked 
and discriminated from one another, as objects of vision and of 
conception. How difficult, (comparatively speaking,) in such 
instances, the generalizing process is, appears manifestly from 
the embarrasfflnent which students experience in applying the 
fourth proposition to the demonstration of the fifth. The in- 



occor, as easily and anconsciously as he Hence, bj the waj, a strong argnment 
conld have applied to these cases the in favonr of the practice recommended 
general enunciation. by Bacon, of connecting emblemt with 
The same remark may be extended pramotionsy as the most powerful of all 
to the other departments of our know- adndnides to the feculty of memory ; 
ledge ; in all of which it will be found and hence the aid which this faculty 
useful to associate with every important may be expected to receive, in point of 
general conclusion some particular ex- promptitude, if not of correctness, from 
ample or illustration, calculated, as much a lively imagination. Nor is it the least 
as possible, to present an impressive advantage of this practice, that it sup- 
image to the power of conception. By plies us at all times with ready and 
this means, while the example gives us apposite illustrations to facilitate the 
A firmer hold and a readier command of communication of our general conclu- 
the general theorem, the theorem, in its sions to others. But the prosecution 
turn, serves to correct the errors into of these hints would lead me too far 
which the judgment might be led by the afitray from the subject of this section. 
s|)ecific peculiarities of the example. 
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verted position, and the partial coincidence of the two little 
triangles below the base, seem to render their mutual relation 
80 different from that of the two separate triangles which had 
been previously familiarized to the eye, that it is not surprising 
this step of the reasoning should be followed by the mere 
novice with some degree of doubt and hesitation. Indeed, 
where nothing of this sort is manifested, I should be more in- 
clined to ascribe the apparent quickness of his apprehension to 
a retentive memory, seconded by implicit faith in his instructor, 
than to regard it as a promising symptom of mathematical 
genius. 

Another, and perhaps a better illustration of that natural 
logic which is exemplified in the generalization of mathe- 
matical reasonings, may be derived from those instances where 
the same demonstration applies, in the same words, to what 
are called in geometry the different cases of a proposition. In 
the commencement of our studies, we read the demonstration 
over and over, applying it successively to the different dia- 
grams, and it is not without some wonder we discover, that it 
is equally adapted to them all. In process of time, we learn 
that this labour is superfluous ; and if we find it satirfactory in 
one of the caaeSy can anticipate with confidence the justness of 
the general conclusion, or the modifications which will be 
necessary to accommodate it to the different forms of which 
the hypothesis may admit 

The algebraical ccdcvlvSy however, when applied to geometry, 
places the foregoing doctrine in a point of view still more 
striking ; " representing," to borrow the words of Dr. Halley, 
" all the possible cases of a problem at one view ; and often in 
one general theorem comprehending whole sciences, which, 
deduced at length into propositions, and demonsti^ated after 
the manner of the ancients, might well become the subject of 
large treatises."^ Of this remark, Halley gives an instance in 
SLfommlay which, when he first published it, was justly re- 
garded " as a notable instance of the great use and comprehen- 
riveness of algebraic solutions." I allude to his formula for 

» Philos. Transact., No. 205. Mitcell Car., vol. i. p. 348. 
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finding universally the foci of optic lenses ; an example which 
I purposely select, as it cannot fail to be familiarly known to 
all who have the slightest tinctore of mathematical and physi- 
cal science. 

In such instances as these, it will not surely be supposed, 
that while we read the geometrical demonstration, or follow 
the successive steps of the algebraical process, our general con- 
ceptions embrace all the various possible cases to which our 
reasonings extend. So very different is the fact, that the wide 
grasp of the conclusion is discovered only by a sort of subse- 
quent induction; and, till habit has familiarized us with 
similar discoveries, they never fail to be attended with a certain 
degree of unexpected delight Dr. Halley seems to have felt 
this strongly when the optical formtda already mentioned first 
presented itself to his mind. 

In the foregoing remarks, I have borrowed my examples 
from mathematics, because, at the period of life when we enter 
on this study, the mind has arrived at a sufficient degree of 
maturity to be able to reflect accurately on every step of its 
own progress ; whereas, in those general conclusions to which 
we have been habituated from childhood, it is quite impossible 
for us to ascertain, by any direct examination, what the pro- 
cesses of thought were, which originally led us to adopt them. 
In this point of view, the first doubtful and unassured steps of 
the young geometer, present to the logician a peculiarly inter- 
esting and instructive class of phenomena, for illustrating the 
growth and development of our reasoning powers. The true 
theory, more especially of general reasoning, may be here dis- 
tinctly traced by every attentive observer ; and may hence be 
confidently applied (under due limitations) to all the other 
departments .of human knowledge.^ 

* The view of general reasoning which the name, as used to signify a number 

is giren above, appears to myself to of particulars, resembling that which 

afford (without any comment) a satis- is the immediate object of reflection, is 

factory answer to the following argu- plain ; because, was the idea to which 

ment of the late worthy and learned the name answers, and which it recalls 

Dr. Price : — *' That the universality into the mind, only a particular one, we 

''onsietJi in the uUa, and not merely in could not know to what other idea* to 
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From what has been now said, it would appear that, in order 
to arrive at a general conclusion in mathematics, (and the same 
observation holds with respect to other sciences,) ttao diflferent 
processes of reasoning are necessary. The one is the demon- 
stration of the proposition in question ; in studying which, we 
certainly think of nothing but the individual diagram before 
us. The other is, the train of thought by which we transfer 
the particular conclusion to which we have been thus led, to 
any other diagram to which the same enunciation is equally 
applicable. As this last train of thought is, in all cases, essen- 
tially the same, we insensibly cease to repeat it when the occa- 
sion for employing it occurs, till we come at length, without 
any reflection, to generalize our particular conclusion, the 
moment it is formed ; or, in other words, to consider it as a 
proposition comprehending an indefinite variety of particular 



Apply it, or what particular objects had 
the resemblance necessary to bring them 
within the meaning of the name. A 
person, in reading over a mathematical 
demonstration, oertainly is conscious 
that it relates to somewhat else, than 
just that precise figure presented to 
him in the diagram. But if he knows 
not what else, of what use can the de- 
monstration be to him? How is his 
knowledge enlarged by it ? Or how shall 
he know afterwards to what to apply it?' 
In a note upon this passage, Dr. 
Price observes, that, "according to 
Dr. Cudworth, abstract ide«8 are im- 
plied in the oognotciUvt power of the 
mind; tohiehf he sayt^ corUaina in itself 
virtuaUy {a$ the future plant or tree 
is contained in the seed) general notions 
or exemplars of all things, which are 
exerted by it, or unfold and discover 
themselves^ as occasions invite^ and pro- 
per circumstances occur." — " This, no 
doubt," Dr. Price adds, "many will 
very freely condemn as whimsical and 
extravagant. 1 have, I own, a different 
opinion of it ; but yet I should not care 
to be obliged to defend it.'' — Review of 



the Principal Questions in Morals, pp. 
38, 39, 2d edit. 

For my own part, I have no scruple 
to say, that I consider this fancy of 
Cudworth as not only whimsical and 
extravagant^ but as ' altogether unin- 
telligible ; and yet it appears to me, that 
some confused analogy of the same sort 
must exist in the mind of every person 
who imagines that he has the power of 
forming general conceptions without the 
intermediation of language. 

In the continuation of the same note, 
Dr. Price seems disposed to sanction 
another remark of Dr. Cudworth, in 
which he pronounces the opinion of the 
nominalists to he so ridiculous and 
falxe, as to deserve no oonfutcUion. I 
suspect, that when Dr. Cudworth wrote 
this splenetic and oracular sentence, he 
was out of humour with some argument 
of Hobbes, which he found himself un- 
able to answer. It is not a little re- 
markable, that the doctrine which he here 
treats with so great contempt, should, 
with a very few exceptions, have united 
the Builrages of all the soundest philo- 
sophers of the eighteenth century. 
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trulha When this habit is established, we are apt to imagine 
— forgetting the slow steps by which the habit was acquired — 
that the general conclusion is an immediate inference from a 
general demonstration ; and that, although there was only one 
particular diagram present to our external senses, we must 
have been aware, at every step, that our thoughts were really 
conversant, not about this diagram, but about general ideas, 
or, in Dr. Reid's language, general conceptions. Hence the 
familiar use among logicians of these scholastic and mysterious 
phrases, which, whatever attempts may be made to interpret 
them in a manner not altogether inconsistent with good sense, 
have unque&tionably the eflfect of keeping out of view the real 
procedure of the human mind in the generalization of its 
knowledge. 

Dr. Reid seems to be of opinion, that it is by the power of 
forming general conceptions that man is distinguished from 
the brutes ; for he observes, that *' Berkeley's system goes to 
destroy the barrier between the rational and animal natures." 
I must own I do not perceive tlie justness of this remark, at 
least in its application to the system of the nominalists, as I 
have endeavoured to explain and to limit it in the course of 
this work. On the contrary, it appears to me, that the account 
which has been just given of general reasoning, by ascribing 
to a process of logical deduction (presupposing the previous 
exercise of abstraction or analysis) what Dr. Beid attempts 
to explain by the scholastic and not very intelligible phrase of 
general conceptions, places the distinction between man and 
brutes in a far clearer and stronger light than that in which 
philosophers have been accustomed to view it. That it is to 
the exclusive possession of the faculty of abstraction, and of 
the other powers subservient to the use of geueral signs, that 
our species is chiefly indebted for its superiority over the other 
animals, I shall afterwards endeavour to show. 

It still remains for me to examine an attempt which Dr. 
Reid has made, to convict Berkeley of an incofisistency in the 
statement of his fU'gument against abstract general ideas. 
"Let us now consider," says he, "the Bishop's notion of 
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generalizing. An idea (he tells us) which, considered in itself, 
is particular, becomes general, by being made to represent or 
stand for all other particular ideas of the same sort To make 
this plain by an example : Suppose (says Berkeley) a geome- 
trician is demonstrating the method of cutting a line into two 
equal parts. He draws, for instance, a black line of an inch in 
length. This, which is in itself a particular line, is neverthe- 
less, with regard to its signification^ general, since, as it is there 
used, it represents all particular lines whatsoever, so that what 
is demonstrated of it, is demonstrated of all lines, or, in other 
words, of a line in general. And as that particular line be- 
comes general by being made a sign, so the name liney which, 
taken absolutely, is particular, by being a sign, is made 
general. 

" Here," continues Dr. Reid, " I observe that when a parti- 
cular idea is qiade a sign to represent and stand (or aU of a 
sort, this supposes a distinction of things into sorts or speciea 
To be of a sort, implies having those attributes which charac- 
terize the sort, and are common to all the individuals that 
belong to it. There cannot, therefore, be a sort without general 
attributes ; nor can there be any conception of a sort without a 
conception of those general attributes which distinguish it 
The conception of a sort, therefore, is an abstract general con- 
ception. 

" The particular idea cannot surely be made a sign of a 
thing of which we have no conception. I do not say, that you 
must have an idea of the sort ; but surely you ought to un- 
derstand or conceive what it means, when you make a par- 
ticular idea a representative of it, otherwise your particular 
idea represents you know not what"^ 

Although I do not consider myself as called upon to defend 
all the expressions which Berkeley may have employed in sup- 
port of his opinion on this question, I must take the liberty of 
remarking, that in the present instance he appears to me to 
have been treated with an undue severity. By ideas of the 
same sort, it is plain he meant nothing more than things called 

» Pages 481, 485. 
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by Ae same namey and consequently, (if our illustrations are to 
be borrowed from mathematics,) comprehended under the terms 
of the same definition. In such cases, the individuals thus 
classed together are completely identified as subjects of reason- 
ing ; insomuch, that what is proved with respect to one indi- 
vidual, must hold equally true of all the others. As it is an 
axiom in geometry, that things which are equal to one and the 
same thing, are equal to one another ; so it may be stated as a 
maxim in logic, that whatever things have the same name 
applied to them, in consequence of their being comprehended 
in the terms of the same definition, may all be considered as 
the same identical subject^ in every case where that definition 
is the principle on which our reasoning proceeds. In reason- 
ing, accordingly, concerning any sort or species of things, our 
thoughts have no occasion to wander from the individual sign 
or representative to which the attention happens to be directed^ 
or to attempt the fruitless task of grasping at those specific 
varieties which are avowedly excluded from the number of our 
premises. As every conclusion which is logically deduced from 
the definition must, of necessity, hold equally true of all the 
individuals to which the common name is applicable, these in- 
dividuals are regarded merely as so many units^ which go to 
the composition of the multitude comprehended under the 
collective or generic term. Nor has the power of conception 
anything more to do in the business, than when we think of 
the units expressed by a particular number in an arithmetical 
computation. 

The word sort is evidently transferred to our intellectual 
arrangements, from those distributions of material objects into 
separate heaps or collections, which the common sense of man- 
kind universally leads them to make for the sake of the 
memory ; or (which is perhaps nearly the same thing) with a 
view to the pleasure arising from the perception of order. A 
JEuniliar instance of this presents itself in the shelves, and 
drawers, and parcels, to which every shopkeeper has recourse 
for assorting, according to their respective denominations and 
prices, the various articles which compose his stock of goods. 
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In one parcel (for example) he collects and incloses under one 
common em}elope, all his glories of a particular size and quality; 
in another, all his gloves of a different size and quality ; and, 
in like manner, he proceeds with the stockings, shoes, hats, and 
the various other conmiodities with which his warehouse is 
filled By this means, the attention of his shop~boy instead of 
being bewildered among an infinitude of particulars, is confined 
to paixeh or assortments of particulars; of each of which 
parcels a distinct idea may be obtained from an examination 
of any one of the individuals contained in it. These indi- 
viduals, therefore, are, in his apprehension, nothing more than 
so many units in a multitude, any one of which units is per- 
fectly equivalent to any other ; while, at the same time, the 
parcels themselves, notwithstanding the multitude of units of 
which they are made up, distract his attention, and burden his 
memory as little as if they were individual articles. The truth 
is, that they become to his mind individual objects of thought^ 
like a box of counters, or a rouleau of guineas, or any of the 
other material aggregates with which his senses are conversant; 
or, to take an example still more apposite to our present pur- 
pose, like the phrases one thousand, or one million, when con- 
sidered merely as simple units entering into the composition of 
a numerical sum. 

The task which I have here supposed the tradesman to per- 
form, in order to facilitate the work of his shop-boy, is exactly 
analogous, in its effect, to the aid which is furnished to the 
infant understanding by the structure of its mother-tongue ; the 
generic words which abound in language assorting and (if I 
may use the expression) packing up^ under a comparatively 
small number of comprehensive terms, the multifarious objects 
of human knowledge.^ In consequence of the generic terms to 
which, in civilized society, the mind is early familiarized, the 
vast multiplicity of things which compose the furniture of this 
globe are presented to it, not as they occur to the senses of the 

' The same analogy had occurred to comprehensive, the mind binds them 
Locke. "To shorten its way to know- into bundles." 
ledge, and make each perception more 
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untaught savage, but as they have been arranged and distri- 
buted into parcels or assortments by the successive observations 
and reflections of our predecessors. Were these arrangements 
and distributions agreeable, in every instance, to sound philo- 
sophy, the chief source of the errors to which we are liable in 
all our general conclusions would be removed ; but it would be 
too much to expect (with some late theorists) that, even in the 
most advanced state either of physical or of moral science, this 
supposition is ever to be realized in all its extent At the same 
time, it must be remembered, that the obvious tendency of the 
prc^ressive reason and experience of the species, is to diminish, 
more and more, the imperfections of the classifications which 
have been transmitted from ages of comparative ignorance; 
and, of consequence, to render language, more and more, a safe 
and powerful organ for the investigation of truth. 

The only science which furnishes an exception to these ob- 
servations is mathematics, a science essentially distinguished 
fix)m every other by this remarkable circumstance, that the 
precise import of its generic terms is fixed and ascertained by 
the dejinttiona which form the basis of all our reasonings, and 
in which, of consequence, the very possibility of error in our 
classifications is precluded, by the virtual identity of all those 
hypothetical objects of thought to which the same generic term 
is applied. 

I intend to prosecute this subject farther, before concluding 
my observations on general reasoning. At present, I have 
only to add to the foregoing remarks, that in the comprehen- 
sive theorems of the philosopher, as well as in the assortments 
of the tradesman, I cannot perceive a single step of the under- 
standing, which implies any thing more than the notion of 
number, and the use of a common name. 

Upon the whole, it appears to me, that the celebrated dispute 
concerning abstract general ideas which so long divided the 
schools, is now reduced, among correct thinkers, to this simple 
question of fact, Could the human mind, without the use of 
eigiis of one kind or another, have carried on general reason- 
ings, or formed general conclusions? Before arguing with 
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any person on the subject, I should wish for a cat^orical 
explanation on this preliminary point Indeed, every other 
controversy connected with it turns on little more than the 
meaning of words. 

A diflference of opinion with respect to this question of/act 
(or rather, I suspect, a want of attention in some of the dis- 
putants to the gi-eat variety of signs of which the mind can 
avail itself, independently of words) still continues to keep up 
a sort of distinction between the Nominalists and the Concep- 
tualists. As for the Realists, they may, I apprehend, be fairly 
considered in the present state of science, as having been 
already forced to lay down their arms. 

That the doctrine of the Nominalists has been stated by 
some writers of note in very imguarded terms, I do not deny,^ 



* Particularly by Hobbes, some of 
whose incidental remarks and expres- 
sions would certainly, if followed strict- 
ly out to their logical consequences, 
lead to the complete subversion of tnith, 
as a thing real, and independent of 
human opinion. It is to this, I pre- 
sume, that Leibnitz alludes, when he 
says of him, " Thomas Hobbes, qui ut 
verumfatear, mihiplus quam nomintdis 
videhir." 

I shall afterwards point out the mis- 
take by which Hobbes seems to me to 
have been misled. Li the meantime, it 
is but justice to him to say, that I do 
not think he had any intention to esta- 
blish those sceptical conclusions which, 
it must be owned, may be fairly deduced 
as corollaries from some of his princi- 
ples. Of this I would not wish for a 
stronger proof than his favourite maxim, 
that " words are the counters of wise 
men, but the money of fools ;" a sentence 
which expresses, with marvellous con- 
ciseness, not only the proper function of 
language as an instrument of reasoning, 
but the abuses to which it is liable, when 
in unskilful hands. 

Dr. Gillies, who has taken much 
pains to establish Aristotle's claims to 



all that is valuable in the doctrine of the 
Nominalists, has, at the same time, re- 
presented him as the only favourer of 
this opinion, by whom it has been 
taught without any admixture of those 
errors which are blended with it in the 
works of its modem revivers. Even 
Bishop Berkeley himself is involved 
with Hobbes and Hume in the same 
sweeping sentence of condemnation. 
*' The language of the Nominalists 
seems to have been extremely liable to 
be perverted to the purposes of scepti- 
cism, as taking away the specific dis- 
tinctions of things ; and is, in fact, thus 
perverted by Hobbes, Berkeley, Hume, 
and tJieir innumerable followers. But 
Aristotle's language is not liable to this 
abuse." — Gillies's Aristotk's Ethics, 
&c., vol. i. p. 71, 2d edit. 

Among these sceptical followers of 
Berkeley, we must, I presume, include 
the late learned and ingenious Dr. 
Campbell, whose remarks on this sub- 
ject I will, nevertheless, venture to re- 
commend to the particular attention of 
my readers. Indeed, I do not know of 
any writer who has treated it with more 
acuteness and perspicuity. — See Philo- 
sophy of Hhetoric, book ii. chap. vii. 
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nor am I certain that it was ever delivered by any one of the 
schoolmen in a form completely miexceptionable ; but after the 
Imninons, and, at the same time^ cautious manner in which it 
has been unfolded by Berkeley and his successors^ I own it ap- 
pears to me not a little surprising, that m^i of talents and 
candour should still be foimd inclined to shut their eyes against 
the Ught) and to shelter themselves in the darkness of the 
middle ages. For my own part, the longer and the more at- 
tentively that I reflect on the subject, the more am I disposed 
to acquiesce in the eidogivm bestowed on Boecellinus and his 
followers by Leibnitz ; one of the very few philosophers, if not 
the coily philosopher of great celelmty, who seems to have been 
fully aware of the singular merits of those by whom this theory 
was originally proposed : — ^' sbcta nominalium, omniuic intsb 

SCHOLASTICAS PB0FDNDI86IMA, ET HODIEBN^ BEFOBMATiB PHI- 

LOBOPHAKDi BATiONi C0NGRTJBNTI8BIMA.''* It is a theory, indeed, 
much more congenial to the spirit of the eighteenth than of 
the eleventh century ; nor must it be forgotten, that it was pro- 
posed and maintained at a period when the algebraical art, (or, 
to express mysdf more precisely, itniveraal arithmetic^) from 
which we now borrow our best illustrations in explaining and 
defending it, was entirely unknown. 

[Subsection] n. — ConimuaHon of ike S^ect^^Of Languo^e 
considered as an Instrument of Thought,^ 

Having been led, in defence of some of my own opinions, to 
introduce a few additional remarks on the controversy with re- 
spect to the theory of general reasoning, I shall avail myself of 
this opportunity to illustrate a little farther another topic, (inti- 
mately connected with the foregoing argument,) on which the 
current doctrines of modem logicians seem to require a good 
deal more of explanation and restriction than has been com- 
monly apprehended. Upon this subject I enter the more 
willingly, that, in my first volume, I have alluded to these doc- 
trines in a manner which may convey, to some of my readers, 

• See Elem., yol. i. Note I, p. 483.— JSid. t See Elem^ vol i. p. 193, teq.^Ed, 
VOL. in. G 
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the idea of a more complete acquiescence, on my part, in their 
truth, than I am disposed to acknowledge. 

In treating of abstraction, I endeavoured to shew that we 
think as well as apeak by means of words, and that, without 
the use of language, our reasoning faculty (if it could have 
been at all exercised) must necessarily have been limited to 
particular conclusions alone. The effects, therefore, of ambi- 
guous and indefinite terms are not confined to our conununica- 
tions with others, but extend to our private and solitary specu- 
lations. Dr. Campbell, in his Philosophy of Rhetoric^ has 
made some judicious and important observations on this sub- 
iect; and at a much earlier period it drew the attention of 
Descartes, who, in the course of a very valuable discussion with 
respect to the sources of our errors, has laid particular stress on 
those to which we are exposed, from the employment of lan- 
guage as an instrument of thought ^^ And, lastly, in conse- 
quence of the habitual use of speech, all our ideas become 
associated with the words in which we express them ; nor do 
we ever commit these ideas to memory, without their accus- 
tomed signs. Hence it is, that there is hardly any one subject, 
of which we have so distinct a notion as to be able to think of 
it abstracted from all use of language ; and, indeed, as we re- 
member words more easily than things, our thoughts are much 
more conversant with the former than with the latter. Hence, 
too, it is, that we often yield our assent to propositions, the 
meaning of which we do not understand ; imagining that we 
have either examined formerly the import of all the terms in- 
volved in them, or that we have adopted these terms on the 
authority of others upon whose judgment we can rely."^ 

X " Ei deniqne, propter loqueln nsum, gis quam circa res yersantar ; adeo ut 

conceptns omnes nostros verbis, qnibas perscepe vocibus non intellectis pnebe- 

eos exprimimus, alligamas, nee eos, nisi ant assensmn, quia putant se illos olim 

nmnl onm istis verbis, memorue manda- intellezisse, vel ab aliis qni eas recte in- 

mns. Cmnque fiicilius postea verborum telligebant, aocepisse.''— Prtnc. PhiL 

qnam rermn recordemur, vix unquam pars prima, Ixxiv. 
nllios rei concepturo habemos tarn dis- I have quoted a very curious pas- 

tinctum, ut ilium ab omni verborum sage, nearly to the same purpose, firom 

conoepttt separemus ; cogitationesque Leibnitz, in a note annexed to my first 

hominum fere omniimi, circa verba ma- volume, (see Note L.) I was not then 
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To these important considerations, it may be worth while to 
add, that whatever improvements may yet be made in language 
by philosophers, they never can relieve the student from the 
indispensable task of analyzing with accuracy the complex 
ideas he annexes to the terms employed in his reasonings. 
The use of general terms, as Locke has remarked, is learned in 



aware of the previons attention which 
had been given to this source of error 
by Descartes ; nor did I expect to find 
80 explicit an allusion to it in the writ- 
ings of Aristotle, as I have since ob- 
served in the following paragraph : — 
/isi »mi r«v w^k riif Xi^f •Zr»$ i r^«- 

m yUfrmt fctr ikXatv ^»4W/».U§tt 4 »«/ 
«vr««f • (4 i^f yk^ /Asr* 4fXX«v ^xi^if 2tk 

mhr§» m fr^dyftMr»$^ iTr*, xau xmf 

XJ»yv VM^r^M* r^9 ^xi^tf In, h fiU 

w xH^ufg. — De Sophist. Elenchis, lib. 
i. cap. vii. 

"Quocirca inter eos (Paralogismoe) 
qui in dictione (consistunt,) hie (fallen- 
di) modus (est) ponendus. Primum, 
quia magis decipimur considerantes cum 
aliis, qokm, apud nosmetipsos ; nam con- 
sideratio cum aliis per sermonem (in- 
stituitnr) ; apud nosmetipsos autem non 
minus (fit) per rem ipsam. Deinde et 
per nosmetipsos ut fallamur accidit, cum 
in (rebus) considerandis sermo adhibe- 
tor : Prseterea deceptio est ex similitu- 
dine : similitudo autem ex dictione." — 
Edit. Duval, vol. i. p. 289. 

Lest it should be concluded, however, 
from this detached remark, that Aris- 
totle had completely anticipated Locke 
and Condillac in their speculations with 



respect to language considered as an 
instrument of thought^ I must beg of my 
readers to compare it with the previous 
enumeration given by the same author, 
of those paralogisms or fallacies which 
lie in the diction^ (De Sophist. ElenchiSf 
lib. i. cap. 4) ; recommending to them, 
at the same time, as a useful comment 
on the original, the twentieth chapter 
of the third book of a work entitled In- 
sdtuiio LofficOt by the learned and justly 
celebrated Dr. Wallis of Oxford. I se- 
lect this work in preference to any other 
modem one on the same subject, as it 
has been lately pronounced, by an autho- 
rity for which I entertain a sincere re- 
spect, to be " a complete and accurate 
treatise of logic, strictly according to the 
Aristotelian method:" and as we are 
farther told that it is " still used by many 
in the university to which Wallis be- 
longed, as the lecture-book in that de- 
partment of study." I intend to quote 
part of this chapter on another occa- 
sion. At present, I shall only observe, 
that it does not contain the slightest 
reference to the passage which has led 
me to introduce these observations ; and 
which, I believe, will be now very gene- 
rally allowed to be of g^reater value than 
all those puerile distinctions put toge- 
ther, which Dr. Wallis has been at so 
much pains to illustrate and to exem- 
plify. 



* [I have adopted ban the correction of the Bipontine editor on DwnXi, who reads ^tnt^mt (for 
9tnveu) rJr» ^xi^n, which this editor (Bnhle) pronooncee to be a typognphicU error. Bven the 
ameDdment seemf to be somewhat doobtftil; but the aathor's meening is abundantly obvious.]— 
The lection and the Tenion are both by Paoios, in his tecond edition of the Organon, Bekker* 
Waits, and the older edt(oi% with, apperently, all the MSa, silently adhere to vinrm^ as, in 
like manner, does Pactns himself, in IAm relatlTe editions btfan and a;fUr the ytar 1597: and eren 
here he gives Uie diange, without a word of explanation.— JBd. 
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many caaes before it is possible for us to comprehend their 
meaning; and the greater part of mankind continue to use 
them through life, without ev^ being at the trouble to exa- 
mine accurately the notions they convey. This is a study 
which every individual must carry on for himself; and of 
which no rules of logic (how us^Eul soever they may be in 
directing our labours) can supersede the necessity. 

Of the essential utility of a cautious employment of words, 
both as a medium of communication and as an instrument of 
thought, many striking illustrations might be produced from 
the history of science during the time that the scholastic jargon 
was current among the learned ; a technical phraseology, which 
was not only ill calculated for the discovery of truth, but 
which was dexterously contrived for the propagation of error ; 
and which gave to those who were habituated to the use of it, 
great advantages in controversy (at least in the judgment of 
the multitude) over their more enlightened and candid oppo- 
nents. ^^ A blind wrestler, by fighting in a dark chamber,"' to 
adopt an allusion of Descartes, " may not only conceal his defect, 
but may enjoy some advantages over those who see. It is the 
light of day only that can discover his inferiority." The im- 
perfections of this philosophy, accordingly, have been exposed 
by Descartes and his followers, less by the force of their reason- 
ings, than by their teaching men to make use of their own 
£EU)idties, instead of groping in the artificial darkness of the 
schools; and to perceive the folly of expecting to advance 
science by ringing changes on words to which they annexed no 
clear or precise ideas. 

In consequence of the influence of these views, the att^tion 
of our soundest philosoj^ers was more and more turned, 
during the course of the last century, to the cultivation of that 
branch of Logic which relates to the use of words. Mr. Locke's 
observations on this subject form, perhaps, the most valuable 
part of his writings ; and since his time much additioni^ light 
has been thrown upon it by Condillac and his successors. 

Important, however, as this branch of logic is in its practical 
applications, and highly interesting, from its intimate connexion 
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vdth the theory of the human mind, there is a possibility of 
poshing to an erroneous and dangerous extreme, the conclur 
sions to which it has led. Condillac himself falls, in no incon- 
siderable degree, under this censure ; having upon more than 
one occasion expressed himself as if he conceived it to be pos- 
sible, by means of precise and definite terms, to reduce reason- 
ing in all the sciences to a sort of mechanical operation, 
analogous, in its nature, to those which are practised by the 
algebraist, on letters of the alphabet " The art of reasoning," 
he repeats over and over, ^^ is nothing more than a language 
well arranged.'' — " L'art de ndsonner se r^duit d, une langue 
bien faite." 

One of the first persons, as far as I know, who objected to 
the vagueness and incorrectness of this proposition, was M. 
D^erando ; to whom we are farther indebted for a clear and 
satisfikctoiy exposition of the very important fact to which it 
relates. To this fiict Condillac approximates nearly in various 
parts of his works, but never, perhaps, without some degree o{ 
indistinctness and of exaggeration. The point of view in 
which it is placed by his ingenious successor, strikes me as so 
just and happy, that I cannot deny myself the pleasure of en- 
riching my book with a few of his observations. 

^ It is the distinguishing characteristic of a lively and 
vigorous conception, to push its speculative conclusions some- 
what beyond their just limits. Hence, in the logical dis- 
cussions of this estimable writer, these maxims, (stated without 
any explanation or restriction,) ^ That the study of a science is 
nothing more than the acquisition of a language / and ^ that a 
science properly treated is only a language tvell contrived' 
Hence the rash assertion, ^ Thai mathematics possess no ad- 
vantage over other sciences ^ hut what they derive from a better 
phraseology ; and that ail of these might attain to the same 
characters of simplicity and of certainty, if we knew how to 
give them signs equaUy perfect/"^ 

^^ The same task which must have been executed by those who 
contributed to the first formation of a language, and which is 
1 Des Bgnei et de VArt de P^mer, &c., Introd. pp. 20, 21. 
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executed by every child when he learns to speak it, is repeated 
over in the mind of every adult when he makes use of his 
mother tongue; for it is only by the decomposition of his 
thoughts that he can leam to select the signs which he ought 
to employ, and to dispose them in a suitable order. Accord- 
ingly, those external actions which we call speaking or writing^ 
are always accompanied with a philosophical process of the un- 
derstanding, unless we content ourselves, as too often happens^ 
with repeating over mechanically what has been said by 
others. It is in this respect that languages, with their forms 
and rules, conducting (so to speak) those who use them into 
the path of a regular analysis ; tracing out to them, in a well 
ordered discourse, the model of a perfect decomposition, may be 
regarded, in a certain sense, as analytical methods. — But I stop 
short ; CondiUac, to whom this idea belongs, has developed it 
too well to leave any hope of improving upon his statement." 

In a note upon this passage, however, M. Degerando has 
certainly improved not a little on the statement of Condillac. 
*^ In asserting," says he, " that languages may be regarded as 
analytical methods, I have added the qualifying phrase, in a 
certain sense, for the word method cannot be employed here 
with exact propriety. Languages furnish the occasions, and 
the m^ans of analysis ; that is to say, they afford us assistance 
in/oUotving that method ; but they are not the method itself 
They resemble signals or finger-posts placed on a road to 
enable us to discover our way ; and if they help us to analyze, 
it is because they are themselves the results, and, as it were, 
the monuments of an analysis which has been previously 
made ; nor do they contribute to keep us in the right path, 
but in proportion to the degree of judgment with which that 
analysis has been conducted." ^ 

I was the more solicitous to introduce these excellent re- 
marks, as I suspect that I have myself indirectly contributed 
to propagate in this country the erroneous opinion which it is 
their object to correct. By some of our later writers it has not 
only been implicitly adopted, but has been regarded as a con- 

* Des Signet et de VArt dt Thiser, &c., pp. 158, 159, tom.i. 
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elusion of too great value to be su£fered to remain in the quiet 
possession of tiie modems. ^^ Aristotle,'' says tiie author of a 
very valuable analysis of his works, ^^weU knew that our know- 
ledge oi things chiefly depending on the proper application of 
language as an instbument of thought, the true art of 
reasoning is nothing but a language accurately defined and 
skilfully arranged ; an opinion which, after many idle declama- 
tions against his barren generalities and verbal trifling, philo- 
sophers have begun very generally to adopt"^ 



> ArUMle*$ EthicB, &c., by Dr. 
Gillies, vol. i. p. 94, 2d edit. 

The passage in my first volmne, to 
which I suspect an allusioii is here 
made, is as follows : — 

" The technical terms, in the difibrent 
sciences, render the appropriate lan- 
guage of philosophy a still more con- 
▼enient dcstsumsmt op thought, than 
those languages which have originated 
from popular use ; and in proportion as 
these technical terms improve in point 
of precision and of comprehensiveness, 
they wiU contribute to render our in- 
tellectual progress more certain and 
more rapid. ' While engaged,' says 
Mr. Lavoisier, Mn the composition of 
my Elementi of Chemistry ^ I perceived, 
better than I had ever done before, the 
truth of an observation of Condillao, 
that we think only through the medium 
of words, and that languages are true 
analgtic methods. Algebra, which of 
all our modes of expression is the most 
simple, the most exact, and the beet 
adapted to its purpose, is, at the same 
time, a language and an analytical 
method. The art of reasoning is nothing 
more than a language weU arrangedJ 
The influence,** I have added, " which 
these veiy enlightened and philosophical 
views have already had on the doctrines 
of chemistry, cannot fail to be known to 
most of my readers." — [Introduction, 
p. S3.— ^.] 

When this paragraph was first written, 



I was fuUy aware of the loodeness and 
indistinctness of Lavoisier's expressions ; 
but as my only object in introducing the 
quotation was to illustrate the influence 
of general logical principles on the pro- 
gress of particular sciences, I did not 
think it necessaiy, in the introduction 
to my work, to point out in what manner 
Condillac's propositions were to be 
limited and corrected. I am truly 
happy, for the sake of M. Degerando, 
that I happened to transcribe them in 
the same vague and very exceptionable 
terms in which I found them sanctioned 
by the names of Condillac, and of one of 
the most illustrious of his disciples. 

It will not, I hope, be considered as 
altogether foreign to the design of this 
note, if I remark ftirther, how easy it is 
for a translat(»r of Aristotle (in conse- 
quence of the unparalleled brevity 
which he sometimes affects) to accom- 
modate the sense of the original, by the 
help of paraphrastical clauses, expressed 
in the phraseology of modem science, to 
every progressive step in the history of 
human knowledge. In troth, there is 
not one philosopher of antiquity, whose 
opinions, when they are stated in any 
terms but his own, are to be received 
with so great distrust. 

The unsoundness of CondiUao's asser- 
tion, that the art of reasoning is nothing 
more than a language weQ arranged, 
was, I believe, first pointed out by M. 
Provost. — See some acute and decisive 
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After this strong and explicit assertion of tiie priority of 
Aristotle's claini to the opinion which we are here told ^^ phUo- 
Bophers begin very generally to adopt^ it is to be hoped, iliat 
M. Degerando will be in future allowed to enjoy the undis- 
puted honour of having seen a little fitrther into this funda- 
mental article of logic than the Stagirite himself. 

[Subsection] iii.^ConUnuadcm of the Subject — Visionary Theories 
of some Logicians^ occasioned by their inaUendon to the Essential 
Distinction between Mathematics and other Sciences. 

In a passage already quoted from Degerando, he takes 
notice of what he justiy calls a rash assertion of CondUlac, 
'^ That matiiematics possess no advantage over otiier sciences, 
but what they derive from a better phraseology, and that all of 
them might attain to the same characters of simplicity and of 
certainty, if we knew how to give them signs equally perfect** 

Leibnitz seems to point at an idea of the same sort, in those 
obscure and enigmatical hints (not altogether worthy, in my 
opinion, of his powerful and comprehensive genius) which he 
has repeatedly thrown out, about the miracles to be eflTected by 
a new art of his own invention, to which art he sometimes 
gives the name of Are Gombinatoria Characteridioay and 
sometimes of Ars Gombinatoria Generalis ac Vera, In one of 
his letters to Mr, Oldenburg, he speaks of a plan he had long 
been meditating, of treating of the science of Mind by means 
of mathematical demonstrations. " Many wonderful things,' 
he adds, " of this kind have occurred to me, which, at some 
future period, I shall explain to the public with that logical 
precision which the subject requires.*^ In the same letter, he 
intimates his belief in the possibility of inventing an art, 
^^ which, with an exactitude resembling that of mechanism, 
may render the operations of reason steady and visible, and in 

ol^'ectionB to this proposition in his ^ " Malta in hoc genere mira k me 

TrsatUe Iks SigneSf &o. Paris, An. sont obsenrata, quse aJiquando, quo par 

viiL p. 30. See also the Historical Ap- est rigore, exposita dabo.''— [£e»M» 

pendix to M. Provost's TranaUUion of Opera, Dutonaii, torn. iii. p. 84 

the Ihethumaue Works of Mr. Smith. Ed.] 
Paris, An. v. (1707,) p. 258. 
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tfaeir effects on the minds of others, irresistible/"^ After which 
he proceeds thus : — 

^ Our common algebra, which we justly value so highly, is 
no more than a branch of that general art which I have h^e 
in view. But, such as it is, it puts it out of our power to com- 
mit an error, even although we should wish to do so, whUe it 
^hibits trutix to our eyes like a picture stamped on paper by 
means of a machine. It must, at the same time, be recollected 
that algebra is indebted for whatever it accompUshes in the 
demonstration of general theorems, to the suggestions of a 
higher science— a science which I have been accustomed to call 
characterisiical combination; very different, however, in its 
nature from that which these words are likely at first to sug- 
gest to the hearer. The marvellous utility of this art I hope 
to illustrate, both by precepts and examples, if I shall be so 
fortunate as to enjoy health and leisure. 

'^ It is impossible for me to convey an adequate idea of it in 
a short description. But this I may venture to assert, that no 
instrument (or organ) could easily be imagined of more power- 
ful efficacy for promoting the improvement of the human 
understanding ; and that, supposing it to be adopted as the 
commcHi method of philosophizing, the time would very soon 
arrive, when we should be able to form conclusions concerning 
God and the Mind, with not less certainty than we do at pre- 
sent concerning figures and numbers."'^ 

The following passage is translated from another letter of 
Leibnitz to the same correspondent :— 

^* The matter in question depends on another of much higher 
moment ; I mean, on a general and true art of combinadon^ 
of the extensive influence of which I do not know that any 
person has yet been fuUy aware. This, in truth, does not differ 
from that sublime analysis, into the recesses of which Descartes 
himself, as far as I can judge, was not able to penetrate. But, 
in order to carry it into execution, an alphabet of human 

1 " Quod Telat mechanicA ratione ' WdOieii Opera, vol. iii. p. 621. — 

fixamet Tiflibflemet(utitadicam)irre- [Leitmitii Opera, Duiendi, torn. iii. 
nstibilem reddat rationem." p. 84. — Ed.] 
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thoughts must be previously formed ; and for the invention of 
this alphabet, an analysis of axioms is indispensably necessary. 
I am not, however, surprised that nobody has yet sufficiently 
considered it^ for we are in general apt to n^lect what is easy, 
and to take many things for granted, from their apparent 
evidence ; faults which, while they remain uncorrected, will for 
ever prevent us from reaching [what I deem] the summit of 
things intellectual, by [nor ehsUl we obtfidn] the aid of a ccdculua 
adapted to moral as well as to mathematical science.''^ 

In these extracts from Leibnitz, as well as in that quoted 
from Condillac in the beginning of this article, the essential 
distinction between mathematics and the other sciences, in point 
of phraseology, is entirely overlooked. In the former science, 
where the use of an ambiguous word is impossible, it may be 
easily conceived how the solution of a problem may be reduced 
to something resembling the operation of a mill — the conditions 
of the problem, when once translated from the common language 
into that of algebra, disappearing entirely from the view ; and 
the subsequent process being almost mechanically regulated by 
general rules, till the final result is obtained. In the latter, the 
whole of the words about which our reasonings are conversant, 
admit, more or less, of different shades of meaning ; and it is 
only by considering attentively the relation in whidi they stand 
to the immediate context, that the precise idea of the author in 
any particular instance is to be ascertained. In these sciences, 
accordingly, the constant and unremitting exercise of the atten- 
tion is indispensably necessary, to prevent us, at every step of 
our progress, from going astray. 

On this subject I have made various remarks in a volume 
lately published, to which I beg leave here to refer, in order to 

^ WalUsii OperOt vol. iii. p. 633. disquisitionB. Some expressions wbicli, 

[LeibntHi Operc^ Datensii, torn. iii. I am sensible, are not altogether agree- 

p. 54. — Ed] able to the idiom of our language, might 

As these reveries of this truly great have been easily avoided, if I had not 
man are closely connected with the sub- felt it incumbent on mo, in translating 
sequent history of logical speculation in an author whose meaning, in this in- 
more than one country of Europe, I stance, I was able but very imperfectly 
have been induced to incorporate them to comprehend, to deviate as little as 
in an English version, with my own possible from his own words. 
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save the trouble of unnecessary repetitions.^ From what I have 
there said, I trust it appears that, in following any train of rea- 
Boning beyond the circle of the mathematical sciences, the mind 
must necessarily carry on, along with the logical deduction ex- 
pressed in words, another logical process of a far nicer and more 
difficult nature, — ^that of fixing, with a rapidity which escapes 
our memory, the precise sense of every word which is ambi- 
guous, by the relation in which it stands to the general scope of 
the argument In proportion as the language of science be- 
comes more and more exact, the difficulty of this task will be 
gradually diminished ; but let the improvement be carried to 
any conceivable extent, not one step will have been gained in 
accelerating that era, so sanguinely anticipated by Leibnitz and 
Condillac, when our reasonings in morals and politics shall re- 
semble, in their mechanical regularity, and in their demonstra- 
tive certainty, the investigations of algebra. The improvements 
which language receives, in consequence of the progress of 
knowledge, consisting rather in a more precise distinction and 
classification of the various meanings of words, than in a reduc- 
tion of these meanings in point of number, the task of mental 
induction and interpretation may be rendered more easy and 
unerring ; but the necessity of this task can never be super- 
seded, till every word which we employ shall be as fixed and 
invariable in its signification as an algebraical character, or as 
the name of a geometrical figure. 

In the meantime, the intellectual superiority of one man 
above another, in all the diflferent branches of moral and poli- 
tical philosophy, will be found to depend chiefly on the success 
with which he has cultivated these silent habits of inductive 
interpretation — ^much more, in my opinion, than on his ac- 
quaintance with those rules which form the great objects of 
study to the professed logician. In proof of this, it is sufficient 
for me to remind my readers, that the whole theory of syllogism 
proceeds on the supposition that the same word is always to be 
employed precisely in the same sense, (for otherwise the syllo- 

* PMoiaphical E$tay$, p. 153, et seq., 4to edit.--[E8say v. chap, i., Worhs, 
vol. v.] 
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gism would be vitiated by consisting of more than three terms,) 
and consequently, it takes for granted, in every rule which it 
funushes for the guidance of our reasoning powers, that the 
nicest, and by far the most difficult part of the logical process, 
has been previously brought to a successful termination. 

In treating of a different question, I have elsewhere remarked, 
that although many authors have spoken of tiie wonderful me- 
chanism of speech, none has hitherto attended to the &r more 
wonderful mechanism which it puts into action bdiind tiie scene. 
A similar observation will be found to apply to what is com- 
monly called the Art of Beasoning. The scholastic precepts 
which profess to teach it, reach no deeper than the very sur&oe 
of the subject, being all of them confined to that part of the 
intellectual process which is embodied in the form of verbal 
propositions. On the most fiEivourable supposition which can 
be formed with respect to them, they are superfluous and nuga- 
tory; but in many cases, it is to be apprehended that they 
interfere with the right conduct of the understanding, by with- 
drawing the attention from the cultivation of that mental logic 
on which the soundness of our conclusions essentiaUy depends, 
and in the study of which (although some general rules may 
be of use) every man must be, in a great measure, his own 
master.^ 

In the practical application of the forgoing conclusions, it 
cannot fail to occur, as a consideration equally obvious and 
important, that, in proportion as the objects of our reasoning 
are removed from the particular details with which our sens^ 
are conversant, the difficulty of these latent inductive processes 
must be increased. This is the real source of that incapacity 
for general speculation, which Mr. Hume has so weU described 
as a distinguishing characteristic of uncultivated minds. ^^ Ge- 
neral reasonings seem intricate, merely because they are general; 
nor is it easy for the bulk of mankind to distinguish, in a great 
number of particulars, that common circumstance in which 

* Those who are interested in this to combine what is here stated with some 
discussion, will enter more completely observations I have introduced in the 
into my views, if they take the trouble firstvolume of this work. Seep. 176, M^. 
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they all agree^ or to extract it, pure and unmixed, from the 
other superfluous circumstances. Every judgment or conclu- 
sion with them is particular. They cannot enlarge their views 
to those universal propositions which comprehend under them 
an infinite number of individuals, and include a whole science 
in a single theorem. Their eye is confounded with such an 
extensive prospect, and the conclusions deduced from it, even 
though clearly expressed, seem intricate and obscure."^ 

Difficult, however, and even impossible as the task of general 
speculation is to the bulk of mankind, it is nevertheless true, 
that it is the path which leads the cautious and skilful reasoner 
to all his most certain, as well as most valuable, conclusions 
in morab and politics. If a theorist^ indeed, should ex- 
pect that these conclusions are, in every particular instance, 
to be realized, he would totaUy misapprehend their nature and 
application ; inasmuch as they are only to be brought to an 
experimental test, by viewing them on an extensive scale, and 
continuing our observations during a long period of time. 
" When a man deliberates," says Mr. Hume, " concerning his 
conduct in any 'pariM^iUxr affair^ and forms schemes in politics, 
trade, economy, or any business in life, he never ought to draw 
bis arguments too fine, or ccmnect too long a chain of conse- 
quences together. Something is sure to happen that will dis- 
concert his reasoning, and produce an event different from 
what he expected. But when we reason upon gefo^fr^JL subjects, 
(Hae may justly affirm, that our speculations can scarcely ever 
be too fine, provided they be just ; and that the difference 
between a common man and a man of genius is chiefly seen 
in the shallowness or depth of the principles on which they 
proceed.*' The same author afterwards excellently observes, 
"That general principles, however intricate they may seem, 
must always prevail if they be just and sound, in the general 
course of things, though they may fail in particular cases ; and 
that it is the chief business of philosophers to regard the general 
course of things." *^ I may add," continues Mr. Hume, " that 
it is also the chief business of politicians, especially in the 

> E$9ajf on Commerce, 
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domestic government of the state, where the public good, 
which is, or ought to be, their object, depends on the concur- 
rence of a multitude of causes ; not, as in foreign politics, on 
accidents and chances, and the caprices of a few persons."^ 

To these profound reflections of Mr. Hume, it may be added, 
(although the remark does not bear directly oa our present 
argument,) that, in the systematical application of general and 
refined rules to their private concerns, men frequently err from 
calculating their measures upon a scale disproportionate to the 
ordinary duration of human life. This is one of the many 
mistakes into which projectors are apt to fall ; and hence the 
ruin which so often overtakes them, while sowing the seeds of 
a harvest which others are to reap. A few years more might 
have secured to themselves the prize which they had in view, 
and changed the opinion of the world (which is always r^u- 
lated by the accidental circumstances of failure or of success) 
from contempt of their folly, into admiration of their sagacity 
and perseverance. 

It is observed by the Comte de Bussi, [Busey Babutin ?] that 
^^ time remedies all mischances ; and that men die unfortunate, 
only because they did not live long enough. Maxeschal dTEstrees, 
who died rich at a hundred, would have died a beggar, had he 
lived only to eighty." The maxim, like most other apothegms, 
is stated in terms much too unqualified ; but it may furnish 
matter for many interesting reflections to those who have sur- 
veyed with attention the characters which have passed before 
them on the stage of life ; or who amuse themselves with 
marking the trifling and fortuitous circumstances by which the 
multitude are decided, in pronouncing their verdicts of fore- 
sight or of improvidence. 

* Es$ay on Commerce, '* There are two ways by which every 

This contrast between the domestic kind of government is destroyed ; either 

and the foreign policy of a state occurs by some accident that happens from 

more than once in Mr. Hume's writings. without, or some evil that arises within 

(See in particular the first paragraphs itself: When the first will be, it is not 

of his Eaaay on the Rite of Arte and always easy to foresee : but the latter it 

Sciencet.) A simikr observation had certain and determinate,'* — Book vi. 

long before been made by Polybius. Ex. 3. (Hampton's Translation.) 
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[Subsection] iv. — Continuation of the Subject, — Peculiar and super- 
eminent Advantages possessed hy Mathematicians^ in consequence of 
their definite Phraseology. 

If the remarks contained in the foregoing articles of this 
section be just, it will follow, that the various artificial aids to 
our reasoning powers which have been projected by Leibnitz 
and others, proceed on the supposition (a supposition which is 
also tacitly assumed in the syllogistic theory) that, in all the 
sciences, the words which we employ have, in the course of our 
previoua studies, been brought to a sense as unequivocal as the 
phraseology of mathematicians. They proceed on the supposi- 
tion, therefore, that by far the most difficult part of the logical 
problem has been already solved. Should the period ever 
arrive^ when the language of moralists and politicians shall be 
rendered as perfect as that of geometers and algebraists, (hen, 
indeed, may such contrivances as the Ars Gombinatoria and 
the Alphabet of human thoughtSy become interesting subjects 
of philosophical discussion ; although the probability is, that, 
even were that era to take place, they would be found nearly 
as useless, in morals and politics, as the syllogistic art is ac- 
knowledged to be at present in the investigations of pure 
geometry. 

Of the peculiar and supereminent advantage possessed by 
mathematicians, in consequence of those fixed and definite re- 
lations which form the objects of their science^ and the corre- 
spondent precision in their language and reasonings, I can 
think of no illustration more striking than what is afforded by 
Dr. Halle/s Latin version from an Arabic manuscript, of the 
two books of Apollonius PergsBUS, De Sectione Bationis. The 
extraordinary circumstances under which this version was at- 
tempted and completed, (which I presume are little known be- 
yond the narrow circle of mathematical readers,) appear to me 
so highly curious, considered as matter of literary history, that 
I shiJl copy a short detail of them from Halley^s preface. 

After mentioning the accidental discovery in the Bodleian 
Libraiy, by Dr. Bernard, Savilian Professor of Astronomy, of 
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the Arabic verdoii of Apollonins, Ilepl Adyov 'il^roTo/i^, Dr. 
Halley proceeds thus : — 

*^ Delighted, therefore, with the discovery of such a treasure, 
Bernard applied himself diligently to the task of a Latin trans- 
lation. But before he had finished a tenth part ci his under- 
taking, he abandoned it alt(^ther, either from his experi^ice 
of its growing difficulties, or from the pressure of other avoca- 
tion& Afterwards, when on tiie death of Dr. Wallis, the 
Savilian professorship was bestowed on me, I was seized with a 
strong desire of making a trial to complete what Bernard had 
b^un ; — an attempt, of the boldness of which the reader may 
judge, when he is informed, that in addition to my own ^itire 
ignorance of the Arabic language, I had to contend with the 
obscurities occasioned by innumerable passages which were 
either defaced or altogether obliterated. With the assistance, 
however, of the sheets which Bernard had left, and which 
served me as a key for investigating the sense of the original, I 
began first with makmg a list of those words, the signification 
of which his version had clearly ascertained ; and then i»ro- 
ceeded, by comparing these words wherever they occurred, with 
the train of reasoning in which they were involved, to decipher 
by slow d^rees the import of the context, till at last I suc- 
ceeded in mastering the whole work, and in bringing my trans- 
lation (without the aid of any other person) to the form in 
which I now give it to tiie public."^ 

When a similar attempt shall be made, with equal success, 
in decyphering a moral or a political treatise, written in an 
unknown tongue, then^ and not till theUy may we think of com- 
paring the phraseology of these two sciences with the simple 
and rigorous language of the Greek geometers, or with the 
more refined and abstract, but not less scrupulously logical 
system o( signs, employed by modem mathematicians. 

It must not, however, be imagined, that it is solely by the 
nature of ideas which form the objects of its reasonings, even 
when combined with the precision and unambiguity of its 

^ ApolloniuB Pergseus, De Seetume RatiowU^ &c. Opera et Studio Edmimdi 
Halley. Oxon. 1706. In Prrofat. 
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phraseology, that mathematics is distinguished &om the other 
branches of our knowledge. The truths about which it is con- 
versant, are of an order altogether peculiar and singular ; and 
the evidence of which they admit resembles nothing, either in 
degree or in kind, to which the same name is given, in any of 
our other intellectual pursuits. On these points also, Leibnitz 
and many other great men have adopted very incorrect opinions ; 
and by the authority of their names, have given currency to 
some logical errors of fundamental importance. My reasons 
for so thinking I shall state, as clearly and fully as I can, in 
the following section. 

SECTION III. — OF MATHEMATICAL DEMONSTRATION. 

[Subsection] i. — Of the Circumstance on which Demonstrative 
Evidence essentially depends. 

The peculiarity of that species of evidence which is called 
demonstrative, and which so remarkably distinguishes our ma- 
thematical conclusions from those to which we are led in other 
branches of science, is a &ct which must have arrested the at- 
tention of every person who possesses the slightest acquaintance 
with the elements of geometry. And yet I am doubtfiil if a 
satisfactory account has been hitherto given of the circum- 
stances from which it arises. Mr. Locke tells us, that ^^ what 
constitutes a demonstration is intuitive evidence at every step ;" 
and I readily grant, that if, in a single step, such evidence 
should fail, the other parts of the demonstration would be of 
no value. It does not, however, seem to me that it is on this 
consideration that the demonstrative evidence of the conclusion 
depends — ^not even when we add to it another which is much 
insisted on by Dr. Eeid — that, " in demonstrative evidence our 
first principles must be intuitively certain." The inaccuracy of 
this remark I formerly pointed out when treating of the evi- 
dence of axioms,* on which occasion I also observed, that the 
first principles of our reasonings in mathematics are not axiomaj 
but dejinitiona. It is in this last circumstance (I mean the 

* P. 32, before and after.— J?(i. 
VOL. III. H 
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peculiarity of reasoning from definitions) that the true theory 
of mathematical demonstration is to be found, and I shall ac- 
cordingly endeavour to explcdn it at considerable length, and to 
state some of the more important consequences to which it leadsL 

That I may not, however, have the appearance of claiming 
in behalf of the following discussion, an undue share of origi- 
nality, it is necessary for me to remark, that the leading idea 
which it contains has been repeatedly started, and even to a 
certain length prosecuted by different writers, ancient as well 
as modern ; but that, in all of them, it has been so blended 
with collateral considerations, altogether foreign to the point 
in question, as to divert the attention both of writer and reader, 
from that single principle on which the solution of the problem 
hinge& The advantages which mathematics derives from the 
peculiar nature of those relations about which it is conversant, 
from its simple and definite phraseology, and from the severe 
logic so admirably displayed in the concatenation of its in- 
munerable theorems, are indeed immense, and well entitled to a 
separate and ample illustration, but they do not appear to have 
any necessary connexion with the subject of this section. How 
fer I am right in this opinion, my readers will be enabled to 
judge by the sequel. 

It was already remarked, in the first chapter of this part, 
that whereas, in all other sciences, the propositions which we 
attempt to establish express facts real or supposed — ^in mathe- 
matics, the propositions which we demonstrate only assert a 
x^onnexion between certain suppositions and certain conse- 
quencea Our reasonings, therefore, in mathematics, are directed 
to an object essentially diflferent from what we have in view, in 
any other employment of our intellectual faculties, — not to 
ascertain truths with respect to actual existences, but to trace 
the logical filiation of consequences which follow frx)m an 
assumed hypothesis. If from this hypothesis we reason witli 
correctness, nothing, it is manifest, can be wanting to complete 
the evidence of the result ; as this result only asserts a necessary 
connexion between the supposition and the conclusion. In the 
other sciences, admitting that every ambiguity of language were 
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removed, and that every step of our deductions were rigorously 
accurate, our conclusions would still be attended with more or 
less of uncertainty, being ultimately founded on principles which 
may or may not correspond exactly with the fact.^ 

Hence it appears that it might be possible, by devising a set 
of arbitrary definitions, to form a science which, although con- 
versant about moral, political, or physical ideas, should yet be 
as certain as geometry. It is of no moment whether the defi- 
nitions assumed correspond with facts or not, provided they do 
not express impossibilities, and be not inconsistent with each 
other. From these principles, a series of consequences may be 
deduced by the most unexceptionable reasoning ; and the results 
obtained will be perfectly analogous to mathematical proposi- 
tiona The terms true and/afoe cannot be applied to them, at 
least in the sense in which they are applicable to propositions 
relative to facts. All that can be said is, that they are or are 
not connected with the definitions which form the principles of 
the science ; aud therefore, if we choose to call our conclusions 
true in the one case, axid false in the other, these epithets must 
be understood merely to refer to their connexion with the efato, 
and not to their correspondence with things actually existing, 
or with events which we expect to be realized in future. An 
example of such a science as that which I have now been 
describing, occurs in what has been called by some writers 
theoretical mechanics; in which, from arbitrary hypotheses 
concerning physical laws, the consequences are traced which 
would follow, if such was really the order of nature. 

In those branches of study which are conversant about moral 
and political propositions, the nearest approach which I can 



' This distinction coincides with one scription ; and is, therefore, called by 

which has been yery ingeniously illas- M. Provost a science of pure reasomnff. 

trated by M. Provost in his PAtZoaopAfCoZ — Etecaa de Philosophies torn. ii. p. 9, 

JSteaye, See his remarks on those et seq. See also his Mimoire eur lee 

sciences which hare for their object Signee. Paris, Baudoin, ISOO ; pp. 15, 

abeoktte truth, considered in contrast 16. In what respects my opinion on 

with those which are occupied only about this subject differs (rom his, will appear 

conditional or hypothetical, truths. Ma- afterwards. 
thematics is a science of the latter de- 
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imagine to a hypothetical science, analogous to mathemaUcs, is 
to be found in a code of municipal jurispradence ; or rather 
might be conceived to exist in such a code, if systematically 
carried into execution, agreeably to certain general or funda- 
mental principles. Whether these principles should or should 
not be founded in justice and expediency, it is evidently possible, 
by reasoning from them consequentially, to create an artificial 
or conventional body of knowledge, more systematical, and at 
the same time, more complete in all its parts, than, in the pre- 
sent state of our information, any science can be rendered, which 
ultimately appeals to the eternal and immutable standards of 
truth and fiedsehood, of right and wrong. This consideration 
seems to me to throw some light on the following very curious 
parallel which Leibnitz has drawn (with what justness I pre- 
sume not to decide) between the works of the Boman civiliana 
and those of the Greek geometers. Few writers, certainly, have 
been so frilly qualified as he was to pronounce on the charac- 
teristical merits of both. 

'^ I have often said that, after the writings of geometricians, 
there exists nothing which, in point of force and of subtlety, can 
be compared to the works of the Boman lawyers. And as it 
would be scarcely possible, from mere intrinsic evidence, to dis- 
tinguish a demonstration of Euclid's from one of Archimedes or 
of Apollonius, (the style of all of them appearing no less uni- 
form than if reason herself was speaking through their organs,) 
so also the Boman lawyers all resemble each other like twin- 
brothers ; insomuch that, from the style alone of any particular 
opinion or argument, hardly any conjecture could be formed 
with respect to the author. Kor are the traces of a refined and 
deeply meditated system of natural jurisprudence anywhere to 
be found more visible, or in greater abundance. And even in 
those cases where its principles are departed fix)m, either in 
compliance with the language consecrated by technical forms^ 
or in consequence of new statutes or of ancient traditions, the 
conclusions which the assimied hypothesis renders it necessary 
to incorporate with the eternal dictates of right reason, are de- 
duced with the soundest logic, and with an ingenuity which 
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excites admiration. Kor are liiese deviations from the law of 
natnre so frequent as is commonly imagined.''^ 

I have quoted this passage merely as an illustration of the 
lumlogy already alluded to, between the systematical unity of 
mathematical science, and that which is conceivcMe in a system 
of municipal law. How far this unity is exemplified in the 
Roman code, I leave to be determined by more competent 
judges.* 

As something analc^ous to the hypothetical or conditional 
conclusions of mathematics may thus be fitncied to take place 
in speculations concerning moral or political subjects, and 
actually does take place in theoretical mechanics ; so, on the 
other hand, if a mathematician should affirm, of a general 
property of the circle, that it applies to a particular figure 
described on paper, he would at once degrade a geometrical 
theorem to the level of a fact resting ultimately on the evidence 
of our imperfect senses. The accuracy of his reasoning could 
never bestow on his proposition that peculiar evidence which 
is properly called mathematiccdy as long as the &ct remained 
uncertain, whether all the straight lines drawn from the 
centre to the circumference of the figure were mathematically 
equal 

These observations lead me to remark a very common mis- 
conception concerning mathematical definitions, which are of a 
nature essentially difierent from the definitions employed in 
any of the other sciences. It is usual for writers on Ic^c, after 
taking notice of the errors to which we are liable in consequence 
of the ambiguity of words, to appeal to the example of mathe- 
maticians, as a proof of the infinite advantage of using, in our 
reasonings, such expressions only as have been carefriUy defined. 

^ Leibnitii Opera, [Ihitensii,] torn. iy. p. for his acnteness and originality, as " an 

254. [Tom. iv. p. iii. pp. 267, 268. — EdJ] enormous mass of confusion and incon- 

' It is not a little curious, tliat the sistencj." Making all due allowances 

same code which furnished to this very for the exaggerations of Leibnitz, it is 

leaned and philosophical jurist the sub- difficult to conceive that his opinion, on 

ject of the eti20^i'tfm quoted above, should a subject which he had so profoundly 

have been lately stigmatized by an studied, should be so very widely at 

English lawyer, eminently distinguished variance with the truth. 
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Various remarks to this purpose occur in the writings both of 
Mr. Locke and of Dr. Beid. But the example of mathemati- 
cians is by no means applicable to the sciences in which these 
eminent philosophers propose that it should be followed ; and, 
indeed, if it were copied as a model in any other branch of 
human knowledge, it would lead to errors fully as dangerous as 
any which result from the imperfections of language. The 
real fact is, that it has been copied much more than it ought 
to have been, or than would have been attempted, if the pecu- 
liarities of mathematical evidence had been attentively con- 
sidered. 

That in mathematics there is no such thing as an ambiguous 
word, and that it is to the proper use of definitions we are in- 
debted for this advantage, must unquestionably be granted. 
But this is an advantage easily secured, in consequ^[ice of the 
very limited vocabulary of mathematicians, and the distinct- 
ness of the ideas about which their reasonings are employed. 
The difference, besides, in this respect, between mathematics 
and the other sciences, however great, is yet only a difference 
in degree, and is by no means sujfficient to account for the 
essential distinction which every person must perceive between 
the irresistible cogency of a mathematical demonstration, and 
that of any other process of reasoning. 

From the foregoing considerations it appears, that in mathe- 
matics, definitions answer two purposes ; first. To prevent 
ambiguities of language ; and secondly. To serve as the prin- 
ciples of our reasoning. It appears further, that it is to the 
latter of these circumstances (I mean to the employment of 
hypotheses instead of facts, as the data on which we proceed) 
that the peculiar force of demonstrative evidence is to be 
ascribed. It is however only in the former use of definitions, 
that any parallel can be drawn between mathematics and those 
branches of knowledge which relate to facts ; and therefore it 
is not a fair argument in proof of their general utility, to 
appeal to the unrivalled certainty of mathematical science — a 
pre-eminence which that science derives from a source altogether 
different, though comprehended under the same name, and 



Digitized by LjOOQIC 



CHAP. II.— BEASOKINa AND DEDUCTION. (§ 3.) 119 

which she will for ever claim as her own exclusive pre- 
rc^tive.^ 

Nor ought it to be forgotten^ that it is in pure mathematics 
alone that definitions can be attempted with propriety at the 
ontset of our investigations. In most other instances^ some 
previous discussion is necessary to shew, that the definitions 
which we lay down correspond with facts ; and, in many cases, 
the formation of a just definition iS' the end to which our in- 
qtiiries are directed. It is very judiciously observed by Mr. 
Burke, in his Essay on Taste^ that ^^ when we define, we are in 
danger of circumscribing nature within the bounds of our own 
notions, which we often take up by hazard, or embrace on 
trust, or form out of a limited and partial consideration of the 
object before us, instead of extending our ideas to take in all 
that nature comprehends, according to her manner of com- 
bining. We are limited in our inquiry by the strict laws to 
which we have submitted at our setting out." 

The same author adds, that "a definition may be very 
exact, and yet go but a very little way towards informing us of 
the nature of the thing defined ;" and that, ^^in the order of 
things, a definition (let its virtue be what it wiU) ought rather 
to follow than to precede our inquiries, of which it ought to be 
considered as the result.'' 

From a want of attention to these circumstances, and from a 
blind imitation of tlie mathematical arrangement, in specula- 
tions where facts are involved among the principles of our 
reasonings, numberless errors in the writings of philosophers 
might be easily traced. The subject is of too great extent to 
be pursued any further here ; but it is well entitled to the 
examination of all who may turn their thoughts to the reforma- 
tion of logic. That the ideas of Aristotle himself, with respect 
to it, were not very precise, must, I think, be granted, if the 
following statement of his ingenious commentator be admitted 
as correct. 

* These two classes of definitions are See La Logique^ on let premien di- 
yeiy generally confounded by logicians ; vdoppemem de VArt d6 Pemer, chap, 
among others, by the Abb^ de Condillac. ri. 
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"Every general term," says Dr. Gillies, "is considered by 
Aristotle as the abridgment of a definition; and every defini- 
tion is denominated by him a coUediofiy because it is the result 
always of observation and comparison, and often of many ob- 
servations and of many comparisons."^ 

These two propositions will be found, upon examination, not 
very consistent with each other. The first^ " That every gene- 
ral term is the abridgment of a definition,'' applies, indeed, 
admirably to mathematics, and touches with singular precision 
on the very circumstance which constitutes (in my opinion) 
the peculiar cogency of mathematical reasoning. But it is to 
mathematics that it applies exclusively. K adopted as a logical 
maxim in other branches of knowledge, it would prove an end- 
less source of soidustry and error. The second proposition, on 
the other hand, " That every definition is the result of observa- 
tion and comparison, and often of many observations and many 
comparisons f however applicable to the definitions of natural 
history, and of other sciences which relate to y&cfe, cannot^ in 
one single instance, apply to the definitions of geometry, inas- 
much as these definitions are neither the result of observations 
nor of comparisons, but the hypotheses or fi[rst principles on 
which the whole science rests. 

If the foregoing account of demonstrative evidence be just, 
it follows that no chain of reasoning whatever can deserve the 
name of a demonstrcUion (at least in the mathematical sense of 
that word) which is not ultimately resolvable into hypotheses 
or definitions.^ It has been already shewn, that this is the case 

> Gillies's Aristotle, vol. i. p. 92, 2d to pass, that one may often meet with 

edition. very clear and coherent disconrses, that 

amonnt yet to nothing." He afterwards 

* Although the acconnt given by remarks, that *^ one may make demon- 
Locke of what constitutes a demonstra- strations and undoubted propositions in 
tionj be different from that which I have words, and yet thereby advance not one 
here proposed, he admits the converse jot in the knowledge of the truth of 
of this doctrine as manifest, viz.. That things.** " Of this sort," he adds, " a 
if we reason accurately from our own man may find an infinite number of pro- 
definitions, our conclusions will possess positions, reasonings, and conclusions, 
demonslrcUive evidence ; and " hence," in books of metaphysics, school-divinity, 
he observes with great truth, " it comes and some sort of natural philosophy ; 
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with geometry ; and it is also manifestly the case with arith- 
metic, another science to which, in common with geometry, we 
apply the word mathematical. The simple arithmetical equa- 
tions 2 + 2 = 4; 2 + 3 = 5, and other elementary propositions 
of the same sort, are (as was formerly observed) mere defini- 
turns ;^ perfectly analogous, in this respect, to those at the be- 
ginning of Eudid ; and it is from a few fundamental principles 
of this scHrt, or at least from principles which are essentially 
of the same description, that all the more complicated results 
in the science are derived. 

To this general conclusion, with respect to the nature of 
mathematical demonstration, an exception may perhaps be, at 
first sight, apprehended to occur in our reasonings concerning 
geometric^ problems; all of these reasonings (as is well 
known) restmg ultimately upon a particular class of principles 
called posttdates, which are commonly understood to be so very 
nearly akin to (moms, that both might, without impropriety, be 
compr^ended under the same name. " The definition of a 
postulate," says the learned and ingenious Dr. Hutton, " will 
nearly agree also to an axiom, which is a self-evident theorem^ 
as a postulate is a self-evident problem.''^ The same author, 
in another part of his work, quotes a remark from Dr. Barrow, 
that ^^ there is the same affinity between postulates and prob- 
lems, as between axioms and theorems."^ Dr. Wallis, too, 
appears from the following passage to have had a decided 
leaning to this opinion : — " According to some, the difference 
between axioms and postulates is analogous to that between 
theorems and problems ; the former expressing truths which 
are self-evident^ and from which other propositions may be 
deduced ; the latter, operations which may be easily performed, 
and by the help of which more difficult constructions may be 
eflTected." He trfterwards adds, " This account of the distinc- 
tion between postulates and axioms seems not ill adapted 

and, after all, know as little of God, i See p. 26, seq. 

spirit8, or bodiee, as he did before he * Mathematical ZHcdonary^ Art. Po$- 

aet out.** — E8$ay on Human Under- ttdate. 

standing f book iv. chap. viii. • Ibid., Art. fff/potheais. 
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to the division of mathematical propositions into problems 
and theorems. And, indeed, if both postulates and axioms 
were to be comprehended under either of these names, the 
innovation would not, in my opinion, afford much ground for 
censure/'^ 

In opposition to these very high authorities, I have no hesi- 
tation to assert, that it is with the definitions of Euclid, and 
not with the cuciomSy that the postulcUes ought to be compared, 
in respect of their logical character and importance ; inasmuch 
as all the demonstrations in plane geometry are ultimately 
founded on the former, and all the constmctions which it recog- 
nises as legitimate, may be resolved ultimately into the latter. 
To this remark it may be added, that, according to Euclid's 
view of the subject, the problems of geometry are not less hypo- 
thetical and speculative than the theorems ; the possibility of 
drawing a matJieTnaticdl straight line, and of . describing a 
mathemcUical circle, being assumed in the construction of every 
problem, in a way quite analogous to that in which the enun- 
ciation of a theorem assumes the existence of straight lines and 
of circles corresponding to their mathematical definitions. The 
reasoning, therefore, on which the solution of a problem rests, 
is not less demonstrative than that which is employed in proof 
of a theorem. Grant the possibility of the thr^ operations 
described in the postulates, and the correctness of the solution 
is as mathematically certain, as the truth of any properly of 
the triangle or of the circle. The three postulates of Euclid 
are, indeed, nothing more than the definitions of a circle and a 
straight line thrown into a form somewhat different ; and a 
similar remark may be extended to the corresponding distribu- 
tion of propositions into theorems and problems. Notwith- 
standing the many conveniences with which this distribution is 
attended, it was evidently a matter of choice rather than of 
necessity ; all the truths of geometry easily admitting of being 
moidded into either shape, according to the fancy of the mathe- 
matician. As to the axuymSy there cannot be a doubt (what- 
ever opinion may be entertained of their utility or of their 

* WcdlUii Opera, toI. ii. pp. 667, 66«. 
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* 

inagDificaDce) that they stand precisely ia the same relation 
to hoth classes of propositions.^ 



[Subsection] n. — Canthmathn of the Subject, — How far it is true that 
all Mathematical Evidence is resolvable into Identical Propositions, 

I had occasion to take notice, in the first section of the pre- 
ceding chapter, of a theory with respect to the nature of mathe- 
matical evidence, very diflferent from that which I have been 
now attempting to explain. According to this theory (ori- 
ginally, I believe, proposed by Leibnitz) we are taught, that 
all mathematical evidence ultimately resolves into the percep- 
tion of identity ; the innumerable variety of propositions which 
have been discovered, or which remain to be discovered in 
the science, being only diversified expressions of the simple 
formula, a=^a.^ A writer of great eminence, both as a mathe- 
matidan and a philosopher, has lately given his sanction, in 



' In farther illustration of what is 
■aid above, on the subject of postulates 
and of problems, I transcribe, with plea- 
sure, a short passage from a learned 
and interesting memoir just published, 
by an author intimately and critically 
conversant vrith the classical remains 
of Greek geometry. 

" The description of any geometrical 
line from the data by which it is de- 
fined, must always be assumed as pos- 
sible, and is admitted as the legitimate 
means of a geometrical construction : it 
is therefore properly regarded as a 
jfosttdau. Thus, the description of a 
straight line and of a circle are the pos- 
tulates of plane geometry assumed by 
Euclid. The description of the three 
eonie sectumSf according to the defini- 
tions of them, must also be regarded as 
postulates; and though not formally 
stated Hke those of Euclid, are in truth 
admitted as such by ApoUonius, and all 
cither writers on this branch of geo- 
metry. The same principle must be 
extended to all superior lines. 



*' It is true, however, that the pro- 
perties of such superior lines may be 
treated of, and the description of them 
may be assumed in the solution of pro- 
blems, without an actual delineation of 
them. For it must be observed, that 
no lines whatever, not even the straight 
line or cirele, can be truly represented 
to the senses according to the strict 
mathematical definitions; but this by 
no means afiects the theoretical conclu- 
sions which are logicaUy deduced from 
such definitions. It is only when geo- 
metry is applied to practice, either in 
mensuration, or in the arts connected 
with geometrical principles, that accu- 
racy of delineation becomes important." 
— See an Account of the Life cmd Writ- 
inge of Bohert Simson^ M.D. By the 
Rev. William Trail, LL.D. Published 
by G. and W. Nicol, London, 1812. 

* It is more than probable, that this 
theory was suggested to Leibnitz by 
some very curious observations in 
Aristotle's Metaphysics^ book iv. [r.] 
chaps, iii. and iv. 
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the strongest termSy to Una doctrine; asserting, that all the 
prodigies performed by the geometrician are accomplished by 
the constant repetition of these words — the same is the same, 
" Le g^metre avance de supposition en supposition. Et retour- 
nant sa pens^ sous mille formes, c'est en r^p^tant sans cesse, 
le mSme est le mSme, qu'il opere tons ses prodigea"^ 

As this aecoimt of mathematical evidence appears to me 
quite irreconcilable with the scope of the fiDregcong observa- 
tions, it is necessary, before proceeding farther, to examine its 
real import and amount ; and what the circumstances are from 
which it derives that plausibility which it has been so generally 
supposed to possess.' 

That all mathematical evidence resolves ultimately into 
the perception of identity, has been considered by some as a 
consequence of the commonly received doctrine, which repre- 
sents the axioms of Euclid as the ^rst principles of all our 
subseque&t reasonings in ge(»netry. Upon this view of the 
subject I have nothing to offer, in addition to what I have 
already stated The argument which I mean to combat at 
present is of a more subtile and refined nature ; and, at the 
same time, involves an admixture of important truth, which 
contributes not a little to the specious verisimilitude of the 
conclusion. It is founded on this simple consideration, that 
the geometrical notions of equality and of coincidence are the 
same ; and that, even in comparing together spaces of different 



^ [But the theory which resolves all but as little more than diffisrent modes 

mathematical, and, in general, all de- of stating the same proposition. The 

momtraiive OTidence into that of remarks with which he has favoured me 

Identity is as old as Aristotle. See his on this point will be fonnd in the Ap- 

MetaphysicBf book iv. [P.] chaps, iii. and pendix annexed to this volume. At 

iv. where it is stated as explicitly and present, it may su£Soe to mention, that 

as confidently as by Leibnitz.] none of the following reasonings apply 

to that particular view of the question 

* I must here observe, in justice to which he has taken. Indeed, I consider 

my friend M. Provost, that the two the dififorence of opinion between us, as 

doctrines which I have represented in to the subject now under oonBideratioD, 

the above paragraph as quite irrecon- as chiefly verbal. On the suljectofthe 

citable, seem to be regarded by him as preceding article, our opinions are ex- 

not only consistent with each other, actly the same. See Appendix. 



Digitized by LjOOQIC 



CHAP. II. — RKASONINO AND DEDUCTION. (§ 3.) 125 

figures, all our conclusionfi ultimatdy lean, with their whole 
weighty on the imaginary application of one triangle to another ; 
— the object of which imaginary application is merely to 
identify the two triangles together, in every circumstance 
connected both with magnitude and figure.^ 

Of the justness of the assumption on which this argument 
proceeds, I do not entertain the slightest doubt Whoever has 
the curiosity to examine any one theorem in the elements of 
plane geometry, in which diiOferent spaces are compared together, 
will easily perceive that the demonstration, when traced back 
to its first pi'inciples, terminates in the fourth proposition of 
Euclid's first book: a proposition of which the proof rests 
entirely on a supposed application of the one triangle to the 
other. In the case of equal triangles which difier in figure, this 
expedient of ideal superposition cannot be directly and imme- 
diately employed to evince their equality ; but the demonstra- 
tion will nevertheless be found to rest at bottom on the same 
species of evidence. In illustration of this doctrine, I shall only 
appeal to the thirty-seventh proposition of the first book, in 
which it is proved that triangles on the same base, and be« 
tween the same parallels, are equal ; a theorem which appears, 
from a very simple construction, to be only a few steps removed 
from the fourth of the same book, in which the supposed appli- 
cation of the one triangle to the other is the only medium of 
comparison from which their equality is inferred. 



^ It was probably with a view to the one and the tame trioTigle, in the con- 

'establishment of this doctrine, that some templation of the logician. 

foreigQ elementary writers have lately This idea is very explicitly stated, 

given the name of identical triangles to more than once, by Aristotle : 7r« Jy ri 

such as agree with each other, both in trt^iv tf. " Those things are equal whose 

sides, in angles, and in area. The dif- quantity is the same f (Met. iv. [r.] 

ferences which may exist between them o. 16 [?]) and still more precisely in 

Id respect of place, and of relative posi- these remarkable words, U T»^r»it ^ 

tion, (differences which do not at all hirnt Ifirm : " In mathematical qaanti* 

enter into the reasonings of the geo- ties, equality is identity.'' (Met. x. [I.] 

meter,} seem to have been considered c S.) [5.] 

18 of so Httle account in discriminating For some remarks on this last passage, 

tiiem as separate objects of thonght,^that see Note F. 
it has been conclnded they only form 
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In general, it seems to be almost self-evident, that the 
equality of two spaces can be demonstrated only by shewing, 
either that the one might be applied to the other, so that ihdr 
boundaries should exactly coincide, or that it is possible, by a 
geometrical construction, to divide them into compartments in 
such a manner, that the sum of parts in the one maybe proved 
to be equal to the sum of parts in the other, upon the principle 
of superposition. To devise the easiest and simplest construc- 
tions for attaining this end, is the object to which the skill and 
invention of the geometer is chiefly directed. 

Nor is it the geometer alone who reasons upon this principle. 
If you wish to convince a person of plain imderstanding, who 
is quite unacquainted with mathematics, of the truth of one of 
Euclid's theorems, it can only be done by exhibiting to his eye 
operations exactly analogous to those which the geometer pre- 
sents to the understanding. A good example of this occurs in 
the sensible or experimental illustration which is sometimes 
given of the forty-seventh proposition of Euclid's first book. 
For this purpose, a card is cut into the form of a right angled 
triangle, and square pieces of card are adapted to the different 
sides ; after which, by a simple and ingenious contrivance, the 
different squares are so dissected, that those of the two sides 
are made to cover the same space with the square of the 
hypothenuse. In truth, this mode of comparison by a super- 
position, actual or ideal, is the only test of equality which it is 
possible to appeal to ; and it is from this (as seems from a pas- 
sage in Proclus to have been the opinion of Apollonius) that, 
in point of logical rigour, the definition of geometrical equality 
should have been taken.^ The subject is discussed at great 

^ I do not think, however, that it would stated in the form of a self-evident 
be &ir, on this account, to censnre En- truth, that magnitudes which ooincide» 
did for the arrangement which he has or which exactly fill the same space, are 
adopted, as he has thereby most ingeni- equal to one another ; the beginner 
ously and dexterously contrived to keep readily yields his assent to the proposi- 
out of the view of the student some very tion, and this assent, without going any 
puzzling questions, to which it is not farther, is all that is required in any of 
possible to give a satisfactory answer the demonstrations of the first ux books ; 
till a considerable progress has been whereas, if the proposition were con- 
made in the elements. When it is verted into a definition, by saying, 
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length, and with much acuteness as well as learning, in 
one of the mathematical lectures of Dr. Barrow, to which I 
must refer those readers who may wish to see it more fully 
iUnstrated. 

I am strongly inclined to suspect, that most of the writers 
.who have maintained that all mathematical evidence resolves 
ultimately into the perception of identity, have had a secret re- 
ference, in their own minds, to the doctrine just stated, and 
that they have imposed on themselves, by using the words 
identity and equality as literally synonymous and convertible 
terms. This does not seem to be at all consistent, either in 
point of expression or of fact, with sound logic. When it is 
affirmed (for instance) that, " if two straight lines in a circle 
intersect each other, the rectangle contained by the segments 
of the one is equal to the rectangle contained by the segments 
of the other ;" can it with any propriety be saidj that the rela- 
tion between these rectangles may be expressed by the formula 
a = a? Or, to take a case yet stronger, when it is affirmed, 
that " the w^a of a circle is equal to that of a triangle having 
the circumference for its base, and the radius for its altitude ;" 
would it not be an obvious paralogism to infer from this pro- 
position, that the triangle and the circle are one and the same 
thing ? In this last instance, Dr. Barrow himself has thought 
it necessary, in order to reconcile the language of Archimedes 
with that of Euclid, to have recourse to a scholastic distinction 
between actual and potential coincidence ; and, therefore, if we 
are to avail ourselves of the principle of superposition^ in 

" B^nal magnitudes are those which of heing divided or dissected in such a 

coincide, or which exactly fill the same manner that the parts of the one may 

■pace;'' the question wonld immediately severally coincide with the parts of the 

occur, Are no magnitudes equal, hut other — a conception much too refined 

thoee to which this test of equality can and complicated for the generality of 

be Implied? Can the relation of equality students at their first outset, and which, 

not subsist between magnitudes which if it were fully and clearly apprehended, 

differ from each other in figure ? — ^In would plunge them at once into the 

reply to this question, it would be ne- profound speculation concerning the 

cessary to explain the definition, by comparison of rectilinear with curvili- 

adding, That those magnitudes likewise near figures, 
are said to be equal, which are capable 
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defence of the fashionable theory concerning mathematical 
evidence, we must, I apprehend, introduce a correspondent dis- 
tinction between actual and potential identity} 

That I may not be accused, however, of misrepresenting the 
opinion which I am anxious to refute, I shall state it in the 
words of an author who has made it the subject of a particular 
dissertation, and who appears to me to have done as much 
justice to his argument as any of its other defenders. 

" Oomes mathematicorum propositiones sunt identicse, et re- 
praesentantur hac formula, a = a. Sunt veritatea identicoR^ sub 
varia forma expresses, imo ipsum, quod dicitur Contradictionis 
Principium, vario modo enunciatum et involutum ; siquidem 
omnes hujus generis propositiones revera in eo continentur. 
Secimdum nostram autem inteUigendi facultatem ea est pro- 
positionum differentia, quod qusddam longa ratiociniorum serie, 
alia autem breviore via, ad primum omnium principium redu- 
cantur, et in illud resolvantur. Sic v. g, propositio 2 + 2 = 4 
statim hue cedit 1 + 1 + 1 + 1 = 1 + 1 + 1 + 1; t.c., idem 
ed idem; et proprie loquendo, hoc modo enunciari debet — Si 
contingat, adesse vel existere quatuor entia, turn existunt qua- 
tuor entia; nam de existentia non agunt geometrse, sed ea 
hypothetice tantum subinteUigitiur. Inde summa oritur certi- 
tude ratiocinia perspicienti ; observat nempe idearum identi- 
tatem ; et haec est evidentia assensum immediate cogens, quam 
mathematicam aut geometricam vocamus. Mathesi tamen 
sua natura priva non est et propria ; oritur etenim ex identi- 



* " Cum demonBtravit Archimedes angulo (sibi qnantamvis diBsuDib*) 
circolum eeqaari rectangulo triangolo coDgraentiam demonstravit. .... Its 
ciyus basis radio circuli, catbetus peri- congmentise nihil obstat figurarom dis- 
pherise exieqnetur, nil ille, siquis pro- similitudo ; verum sea similes ave 
pius attendat, aliud quicqnam qiiam dissimiles sint, modd feqnales, semper 
aream circuli ceu polygoni regularis in- poterunt, semper posse debebnni con- 
definite multa latera habentis, in tot gruere. Igitur octaTum axioma vel 
dividi posse minutissima triangula, qu89 nullo modo conversum valet, ant uni« 
totidem exilissimis dicti trianguli tri- versaliter converti potest; nullo modo, 
gonis sequentur; eorum verd triangu- si quie isthic habetur congmentia de- 
lorum SBqualitas ^ sola congmentia signet actiudem congruenHam; univer- 
demonstratur in elementis. Unde con- sim, si de potenUaU tantdm acdpiatur/' 
sequenter Archimedes circuli cum tri- — Lectionea Mathemaiica:, Leet. v. 
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tatis perceptione, quae locum habere potest, etiamsi ideas non 
repraBsentent extensura."^ 

With respect to this passage, I have only to remark, that the 
author confounds two things essentially diflFerent ; — ^the nature 
of the truths which are the objects of a science, and the nature 
of the evidence by which these truths are established. Grant- 
ing, for the sake of argument, that all mathematical proposi- 
tions may be represented by the formula a^=aj it would not 
therefore follow, that every step of the reasoning leading to 
these conclusions was a proposition of the same nature ; and 
that to feel the full force of a mathematical demonstration, it is 
sufficient to be convinced of this maxim, that every thing may 
he truly predicated of itadf; or, in plain English, that the 
dcmie is the same, A paper written in cypher, and the inter- 
pretation of that paper by a skilful decypherer, may, in like 
manner, be considered as, to all intents and purposes, one and 
the same thing. They are so, in fact, just as much as one side 
of an algebraical equation is the same thing with the other. 
But does it therefore follow that the whole evidence upon 
which the art of decyphering proceeds, resolves into the per- 
ception of identity ? 

It may be fidrly questioned, too, whether it can, with strict 
correctness, be said even of the simple arithmetical equation 
2 + 2 = 4, that it may be represented by the formula a = a. 
The one is'a proposition asserting th^ equivalence of two differ- 
ent expressions; — to ascertain which equivalence may, in 
numberless cases, be an object of the highest importance. The 
other is altogether unmeaning and nugatory, and cannot, by 
any possible supposition, admit of the slightest application of a 
practical nature. What opinion, then, shall we form of the 

^ The above extract ({rom a disserta- opinion on the subject, the doctrine in 

tion printed at Berlin in 1764) has long question has, I suspect, been considered 

had a very extensive circolatioB in this as in some measure sanctioned by his 

coontrj, in consequence of its being authority. It is only in this way that 

quoted by Dr. Beattie in his Bl^say on I can account for the facility with which 

Tndh^ (see p. 221, 2d edit) As the it has been admitted by so many of our 

learned author of the EsMay has not northern logicians. 
given the slightest intimation of his own 

VOL. lU. I 



Digitized by LjOOQIC 



130 ELEMENTS OF THE PHILOSOPHY OF THE HUMAN MIND. 

proposition a = ay when considered as the representative of 
such B, formula as the binomial theorem of Sir Isaac Newton ? 
When applied to the equation 2 + 2 == 4, (which, from its 
extreme simplicity and familiarity, is apt to be regarded in the 
light of an axiom,) the paradox does not appear to be so mani- 
festly extravagant ; but, in the other case, it seems quite im- 
possible to annex to it any meaning whatever.^ 

I should scarcely have been induced to dwell so long on this 
theory of Leibnitz concerning mathematical evidence, if I had 
not observed among some late logicians (particularly among 
the followers of Condillac) a growing disposition to extend it 
to all the diflferent sorts of evidence resulting from the various 
employments of our reasoning powers. Condillac himself states 
his own opinion on this point with the most perfect confidence. 
" n Evidence de raison consiste uniquement dans Tidentite : c'est 
ce que nous avons d^montre. II faut que cette v^rite soit bien 
simple pour avoir &;happ^ h tons les philosophes, quoiqu'ih 
eussent tant d'int^ret d s'assurer de I'evidence, dont ils avoient 
continuelleraent le mot dans la bouche."^ 



* The foregoing reasoningg are not 
tiioant as a refiitation of the arguments 
urged hj any one author in support of 
the doctrine in question, but merely as 
an examination of those by which I 
have either heard it defended, or from 
which I conceived that it might possi- 
bly derive its verisimilitude in the judg- 
ment of those who have adopted it. 
The arguments which I have supposed 
to be alleged by its advocates, are so 
completely independent of each other, 
that instead of being regarded as differ- 
ent premises leading to the same con- 
clusion, they amount only to so many 
different interpretations of the same 
verbal proposition ; — a circumstance 
which, I cannot help thinking, affoi*ds 
of itself no slight proof, that this pro- 
position has been commonly stated in 
terms too general and too ambiguous 
for a logical principle. ^Vhat a strange 



inference has been drawn from it by no 
less a philosopher than Diderot ! " In- 
terrogoz des math^maticiens de bonne 
foi, et ils vous avoueront que leurs pro- 
positions sout toutes identiqnes, et que 
tant de volumes sur le cercle, par ex- 
emple, se reduisent k nous repeter en 
cent mille fa9onB difierentes, que c*est 
une figure od toutes les lignes tiroes du 
centre k la circonfercnce son! egales. 
Nous ne savons dotui presque rienJ'^ — 
Lettre sur les Aveu^^es. 

• La Loffique, chap. ix. 

On another occasion, Condillac ex- 
presses himself thus: " Tout le systcme 
des connoissances hnmaines peut etre 
rendu par une expression plus abrT-gue 
et tout-a-fait identiquo: les sensations 
sont des sensations. Si nous pouvions, 
dans toutes les sciences, suivre egale- 
ment la generation des idees, et saisir 
le vrai systeme des choses, nous verrions 
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The denumdration here alluded to is extremely concise ; and 
if we grant the two data on which it proceeds, must be univer- 
sally acknowledged to be irresistible. The first is, " That tlie 
evidence of every mathematical equation is that of identity:" 
The second, " That what are called, in the other sciences, pro- 
positions or jvdgments^ are, at bottom, precisely of the same 
nature with equations." But it is proper, on this occasion, to 
let our author speak for himself. 

^^Mais, dira-t-on, c'est ainsi qu'on raisonne en mathema- 
tiques, ou le raisonnement se fait avec des equation& En 
8era-t-il de mSme dans les autres sciences, ou le raisonnement 
se fait avec des propositions ? Je r^ponds qu' equations, pro- 
positions^ jugemens^ sont au fond la meme chose, et que par 
cons^uent on raisonne de la meme mani^re dans toutes les 
sciencea"^ 

Upon this demonstration I have no comment to offer. The 
truth of the first assumption has been already examined at 
sufficient length ; and the second (which is only Locke's very 
erroneous account of judgmerd^ stated in terms incomparably 
more exceptionable) is too puerile to admit of refutation. It is 
melancholy to reflect, that a writer who, in his earUer years, 
had so admirably unfolded the mighty influence of language 
upon our speculative conclusions, should have left behind him, 
in one of his latest publications, so memorable an illustration of 
his own favourite doctrine. 

It was manifesfly mth a view to the more complete estab- 
lishment of the same theory, that Condillac undertook a work, 
which has appeared since his death, under the title of Xa Langue 
des Calouls ; and which, we are told by the editors, was only 
meant as a prelude to other labours, more interesting and more 
difficult. From the circumstances which they have stated, it 
would seem that the intention of the author was to extend to 
all the other branches of knowledge, inferences similar to those 
which he has here endeavoured to establish with respect to 

d*ime T^rit^ naitre toutes les autres, et proposition identique : le m^me est le 

nous troQverions I'expression abr%ee de m^me.^^ 

tout ce que nous saurions, dans cette * La Logique, cbap. viii. 
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mathematical calculations; and much regret is expressed by 
his friends, that he had not lived to accomplish a design of such 
incalculable importance to human happiness. I believe I may 
safely venture to assert, that it was fortunate for his reputation 
he proceeded no farther ; as the sequel must, from the nature 
of the subject, have afforded, to every competent judge, an ex- 
perimental and palpable proof of the vagueness and fallacious- 
ness of those views by which the undertaking was suggested. 
In his posthumous volume, the mathematical precision and per- 
spicuity of his details appear to a superficial reader to reflect 
some part of their own light on the general reasonings with 
which they are blended ; while, to better judges, these reason- 
ings come recommended with many advantages, and with much 
additional authority, from their coincidence with the doctrines 
of the Leibnitian school 

It woidd probably have been not a little mortifying to this 
most ingenious and respectable philosopher, to have discovered, 
that, in attempting to generalize a very celebrated theory of 
Leibnitz, he had stumbled upon an obsolete conceit, started in 
this island upwards of a century before. *' When a man rea- 
Roneth," says Hobbes, " he does nothing else but conceive a sum 
total, from addition of parcels ; or conceive a remainder, from 
subtraction of one sum from another ; which (if it be done by 
words) is conceiving of the consequence of the names of all the 
parts, to the name of the whole ; or fi'om the names of the 
whole and one part, to the name of the other pai-t. These ope- 
rations are not incident to numbers only, but to all manner of 
things that can be added together, and taken one out of another. 
In sum, in what matter soever there is place for addition and 
subtraction, there also is place for reason ; and where these have 
DO place, there reason has nothing at all to do. 

" Out of all which we may define what that is which is meant 
by the word reason^ when we reckon it amongst the faculties of 
the mind. For reason, in this sense, is nothing but reckoning 
(that is, adding and subtracting) of the consequences of general 
names agreed upon, for the marking and signifying of our 
thoughts ; — I say marking them, when we reckon by ourselves ; 
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and Signifying y when we demonstrate or approve our reckonings 
to other men."! 

Agreeably to this definition, Hobbes has given to the first 
part of his Elements of Philosophy the title of ' Computatio, 
sive LoGiCA ;' evidently employing these two words as precisely 
Bynonymoua From this tract I shall quote a short paragraph, 
not certainly on account of its intrinsic value, but in conse- 
quence of the interest which it derives from its coincidence with 
the speculations of some of our contemporaries. I transcribe 
it from the Latin edition, as the antiquated English of the 
author is apt to puzzle readers not familiarized to the pecu- 
liarities of his philosophical diction. 

" Per ratiocinationem autem intelligo computationem. Com- 
putare vero est plurium rerum simul additarum summam 
coUigere, vel und re ab alid detractd, cognoscere residuum. 
Eatiocinari igitur idem est quod addere et subtraJiere, vel si quis 
adjungat his muUiplicare et dividere, non abnuam, cum muUi- 
plicaiio idem sit quod eequalium additio, divisio quod eequa- 
lium quoties fieri potest subtractio. Recidit itaque ratiocinatio 
omnis ad duas operationes animi, addiiionem et suhtradio- 
nem"^ How wonderfully does this jargon agree with the 
assertion of Condillac, that all equations are propositions, and 
all propositions equations I 

These speculations, however, of Condillac and of Hobbes 
relate to reasoning in general, and it is with mathematical rea- 
soning alone that we are immediately concerned at present 
That the peculiar evidence with which this is accompanied is 
not resolvable into the perception of identity, has, I flatter 
myself, been sufficiently proved in the beginning of this article ; 
and the plausible extension by Condillac of the very same 

* Leviathan^ cbap. v. by the ingenious tranBlator. " L'ou- 

' [Zx^rica, cap. i.^ 2.] — The Logicaoi vrage en masse," he observes in one 

Hobbes has been lat(>ly translated into passage, " merite d'etre regard^ comme 

French, under the title of Calculi ou un produit precieux des meditations de 

Logique^ by M. Destutt-Tracy. It is Bacon et de Descartes sur le syst^me 

annexed to the third volume of his d'Aristote, et comme le germe des pro- 

Elimens (TldicHogie^ [1805,] where it gres ultcrieurcs de la science." — Disc. 

is honoured with the highest eulogies Pr^l. p. 117. 
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theory to our reaflonings in all the different branches of moral 
ficience, affords a strong additional presumption in favour of 
our conclusion. 

From this long digression into which I have been insensibly 
led by the errors of some illustrious foreigners concerning the 
iiriture of mathematical demonstration, I now return to a 
fijiiher examination of the distinction between sciences which 
n^Ht ultimately on facts, and those in which definitions or hypo- 
theses are the sole principles of our reasoninga 

[Scbsection] III. — Continuation of the Subject — Evidence of the 
Mechanical Philosophy, not to be confounded with that which is pro- 
p(TJy called Demonstrative or Mathematical, — Opposite Error of 
,smne lite Writers. 

Next to geometry and arithmetic, in point of evidence and 
certainty, is that branch of general physics which is now called 
tu&chanical philosophy; — a science in which the progress of 
^liscovery has been astonishingly rapid, during the course of the 
liJHt century ; and which, in the systematical concatenation and 
filiation of its elementary principles, exhibits every day more 
anil more of that logical simplicity and elegance which we 
jnhnire in the works of the Greek mathematicians. It may, I 
think, be fairly questioned, whether in this department of 
knowledge, the affectation of mathematical method has not 
1 pt^en already carried to an excess ; the essential distinction be- 
t ween mechanical and mathematical truths being, in many of 
the physical systems which have lately appeared on the Con- 
tinent, studiously kept out of the reader's view, by exhibiting 
1 M >th, as nearly as possible, in the same form. A variety of cir- 
rn Distances, indeed, conspire to identify in the imagination, and, 
f>l consequence, to assimilate in the mode of their statement, 
these two very different classes of propositions; but as this 
assimilation (besides its obvious tendency to involve experi- 
nMTital facts in metaphysical mystery) is apt occasionally to 
Ir;u1 to very erroneous logical conclusions, it iK^oraes the more 
tKK^essary, in proportion as it arises from a natural bias, to 
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point out the causes in which it has originated, and the limita- 
tions with which it ought to be understood. 

The following slight remarks will sufficiently explain my 
general ideas on this important article of logic : — 

1. As the study of the mechanical philosophy is in a great 
measure inaccessible to those who have not received a regular 
mathematical education, it commonly happens, that a taste for 
it is, in the first instance, grafted on a previous attachment to 
the researches of pure or abstract mathematics. Hence a 
natural and insensible transference to physical pursuits of ma- 
thematical habits of thinking ; and hence an almost imavoid- 
able propensity to give to the former science that systematical 
connexion, in all its various conclusions, which, from the nature 
of its first principles, is essential to the latter, but which can 
never belong to any science which has its foundations laid in 
facts collected from experience and observation. 

2. Another circumstance which has co-operated powerfully 
with the former in producing the same eflTect, is that proneness 
to simplification which has misled the mind, more or less, in 
all its researches ; and which, in natural philosophy, is pecu- 
liarly encouraged by those beautiful analogies which are 
observable among difierent physical phenomena ; — analogies, at 
the same time, which, however pleasing to the fancy, cannot 
always be resolved by our reason into one general law. In a 
remarkable analogy, for example, which presents itself between 
the equality of action and re-action in the collision of bodies, 
and what obtains in their mutual attractions, the coincidence is 
so perfect, as to enable us to comprehend all the various facts 
in the same theorem ; and it is difficult to resist the temptation 
which this theorem seems to offer to our ingenuity, of attempt- 
ing to trace it in both cases, to some common principle. Such 
trials of theoretical skill I would not be understood to censure 
indiscriminately ; but, in the present instance, I am fully per- 
suaded, that it is at once more unexceptionable in point of 
sound logic, and more satisfactory to the learner to establish 
the fact, in particular cascp, by an appeal to experiment ; and 
to state the law of action and re-action in the collision of bodies, 
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as well as that which regulates the mutual tendencies of bodies 
towards each other, merely as general rules which have been 
obtained by induction, and which are found to hold invariably, 
as far as our knowledge of nature extends.^ 

An additional example may be useful for the illustration of 
the same subject. It is well known to be a general principle 
in mechanics, that when, by means of any machine, two heavy 
bodies counterpoise each other, and are then made to move 
together, the quantities of motion with which one descends, and 



' It is observed by Mr. Robison, in 
his Elements of Mechanical Philosophy ^ 
that " Sir Isaac Newton, in the gene- 
fvX scholium on the laws of motion, 
M:im% to consider the equality of action 
and re-action, as an axiom deduced from 
the relations of ideaa. But ihis,^^ says 
Mr. Robison, "seems doubtful. Be- 
raase a magnet causes the iron to ap- 
proach towards it, it does not appear 
tlmt we necessarily suppose that iron 
iviflo attracts the magnet." In confirma- 
tion of this he remarks, that notwith- 
■j tending the previous conclusions of 
Wallis, Wren, and Huygens, about 
t!>rj mutual, equal, and contrary action 
(if solid bodies in their collisions, " New- 
ion himself only ^Mume<f, that because 
(hu sun attracted the planets, these also 
111 iracted the sun ; and that he is at 
ftiuch pains to point out phenomena to 
fitttronomers, by which this may be 
proved, when the art of observation 
hIuiU be sufficiently perfected." Accord- 
ingly, Mr. Robison, with great pro- 
priety, contents himself with stating 
this third law of motion, as a fact " with 
i\ t<pect to all bodies on which we can 
make experiment or observation fit for 
(li't^iding the question." 

f n the very next paragraph, however, 
111! proceeds thus : — '* As it is a uni- 
versal law, we cannot rid ourselves of 
t \u) persuasion that it depends on some 
general principle which influences all 



the matter in the universe ;" — to which 
observation he subjoins a conjecture or 
hypothesis concerning the nature of this 
principle or cause. For an outline of 
his theory I must refer to his own state- 
ment — See Elements of Mechanical 
Philosophy, vol. i. pp. 124-126. 

Of the fallaciousness of synthetica] 
reasonings concerning physical pheno- 
mena, there cannot be a stronger proof 
than the diversity of opinion among the 
most eminent philosophers with respect 
to the species of evidence on which the 
third law of motion rests. On this 
point, a direct opposition may be re- 
marked in the views of Sir Isaac New- 
ton, aad of his illustrious friend and 
commentator, Mr. Maclaurin ; the former 
seeming to lean to the supposition, that 
it is a corollary deducible a priori from 
abstract principles; while the latter 
(manifestly considering it as the effect 
of an arbitrary arrangement) strongly 
recommends it to the attention of thoee 
who delight in the investigation of final 
causes.* My own idea is, that in the 
present state of our knowledge, it is at 
once more safe and more logical to con- 
sider it merely as an experimental 
truth, without venturing to decide posi- 
tively on either side of the question. As 
to the doctrine of final causes, it for- 
tunately stands in need of no aid from 
such dubious speculations. 



• Account of Netrton's Phifntophical Disentfrin. Book ii. chap. 2, ecct 28. 
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the other ascends perpendicularly, are equaL This equilibrium 
bears such a resemblance to the case of two moving bodies 
stopping each other, when they meet together with equal 
quantities of motion, that, in the opinion of many writers, the 
cause of an equilibrium in the several machines is sufficiently 
explained, by remarking, ^^ that a body always loses as much 
motion as it communicates.'' Hence it is inferred, that when 
two heavy bodies are so circumstanced, that one cannot descend 
without causing the other to ascend at the same time, and with 
the same quantity of motion, both of these bodies must neces- 
sarily continue at rest But this reasoning, however plausible 
it may seem to be at first sight, is by no means satisfactory ; 
for (as Dr. Hamilton has justly observed^) when we say, that 
one body communicates its motion to another, we must suppose 
the motion to exist, Jirst in the one, and afterwards in the 
other ; whereas, in the case of the machine, the ascent of the 
one body cannot, by any conceivable refinement, be ascribed to 
a communication of motion from the body which is descending 
at the same moment ; and, therefore, (admitting the truth of 
the general law which obtains in the collision of bodies,) we 
might suppose, that in the machine, the superior weight of the 
heavier body would overcome the lighter, and cause it to move 
upwards with the same quantity of motion with which itself 
moves downwards. In perusing a pretended demonstration of 
this sort, a student is dissatisfied and puzzled ; not from the 
difficulty of the subject, which is obvious to every capacity, but 
from the illogical and inconclusive reasoning to which his assent 
is required.* 

^ See Philosophical Essays, by Hugh good index of an cequtUbrium in all 

Hamilton, D.D., Professor of Pbilo- machines ; but I do not think that we 

sophj in the University of Dublin, p. can from thence, or from any one ge- 

135, e< seq. 3d edit. London, 1772. neral principle, explain the nature and 

' The following observation of Dr. effects of all the mechanic powers in a 

Hamilton places this question in its satisfactory manner." 

true point of view. ** However, as the To the same purpose, it is remarked 

theorem above mentioned is a very by Bfr. Maclaurin, that " though it be 

elegant one, it ought certainly to be useful and agreeable to observe how 

taken notice of in every treatise of uniformly this principle prevails in en-< 

mechanics, and may serve as a very gines of every sort, throughout the 
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3; To these remarks it may be added, that even when one 
proposition in natural philosophy is logically deducible finom 
another, it may frequently be expedient, in communicating the 
elements of the science, to illustrate and confirm the conse- 
quence, as well as the principle, by experiment. This I should 
apprehend to be proper, wherever a consequence is inferred 
from a principle less familiar and intelligible than iteelf ; a 
thing which must occasionally happen in physics, from the 
complete incorporation (if I may use the expression) which, in 
modem times, has taken place between physical truths, and the 
discoveries of mathematicians. The necessary effect of this 
incorporation was, to give to natural philosophy a mathematical 
form, and to systematize its conclusions, as far as possible, 
agreeably to rules suggested by mathematical method. 

In pure mathematics, where the truths which we investigate 
are all co-existent in point of time, it is imiversally allowed, 
that one proposition is said to be a consequence of another, 
only with a reference to our established arrangements. Thus 
all the properties of the circle might be as rigorously deduced 
from any one general property of the curve, as from the equality 
of the radii. But it does not therefore follow, that all these 
arrangements would be equally convenient: on the contrary, 
it is evidently useful, and, indeed, necessary, to lead the mind, 
as far as the thing is practicable, from what is simple to what 
is more complex. The misfortune is, that it seems impossible 
to cany this rule universally into execution : and, accordingly, 
in the most elegant geometrical treatises which have yet 
appeared, instances occur, in which consequences are deduced 
from principles more complicated than themselves. Such in- 
versions, however, of what may justly be regarded as the natural 
order, must always be felt by the author as a subject of regret ; 
and, in proportion to their frequency, they detract both from 
the beauty and from the didactic simplicity of his general 
design. 

whole of mechanics, in all cases where of so important a doctrine upon a proof 
an (equiUbrinm takes place; yet that it of this kind only." — Accoimi of New- 
would not W right to rest the evidence (on'M Ditcor^ries, b. ii. c 3. 
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The some thing often happens in the elementary doctrines 
of natural philosophy. A very obvious example occurs in the 
different demonstrations given by writers on mechanics, from 
the resolution of forces, of the ftmdamental proposition con- 
cerning the lever; demonstrations in which the proposition, 
even in the simple case when the directions of the forces are 
supposed to be parallel, is inferred from a process of reasoning 
involving one of the most refined principles employed in the 
mechanical philosophy. I do not object to this arrangement 
as illogical ; nor do I presume to say that it is injudicious.^ I 
would only suggest the propriety, in such instances, of confirm- 
ing and illustrating the conclusion, by an appeal to experiment ; 
an appeal which, in natural philosophy, possesses an authority 
equal to that which is generaUy, but very improperly, consi- 



* In 9ome of these demonstrations, 
howcTer, there is a logical inconsistency 
so glaring, that I cannot resist the temp- 
tation of pointing it ont here, as a good 
instance of that undae predilection for 
mathematical evidence, in the exposi- 
tion of physical principles, which is 
conspicnons in many elementary trea- 
tises. I allnde to those demonstrations 
of the property of the lever, in which, 
after attempting to prove the general 
theorem, on the supposition that the 
directions of the forces meet in a point, 
the same conclusion is extended to the 
simple case in which these directions 
are parallel, hy the fiction (for it de- 
serves no other name) of conceiving 
parallel lines to meet at an infinite 
distance, or to form with each other an 
angle infinitely small. It is strange, 
that such a proof should ever have 
been thought more satisfactory than the 
direct evidence of our senses. How 
mnch more reasonable and pleasing to 
begin with the simpler case, (which may 
be easily brought to the test of experi- 
ment,) and then to detluce from it, by 
the resolution of forces, the general 
proposition ! Even Pr. Hamilton him- 



self, who has treated of the mechanical 
powers with much ingenuity, seems to 
have imagined, that, by demonstrating the 
theorem, in all its cases, from the com- 
position and resolution of forces alone, 
he had brought the whole subject within 
the compass of pure geometry. It could 
scarcely, however, (one should think,) 
have escaped him, that every valid de- 
monstration of the composition of forces 
must necessarily assume as afacty that 
" when a body is acted upon by a force 
parallel to a straight b'ne given in posi- 
tion, this force has no efiect either to 
accelerate or to retard the progress of 
the body towards that line." Is not 
this fftct much farther removed from 
common observation than the funda- 
mental property of the lever, which is 
familiar to every peasant, and even to 
every savage ? And yet the same author 
objects to the demonstration of Huy- 
gens, that it depends upon a principle, 
which (he says) otigM not to he granted 
on this occasion^ — that " when two equal 
bodies are placed on the arms of a lever, 
that which is furthest from the ftdcrum 
m\\ preponderate." 
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dered as a mathematical demonstration of physical truths.. In 
pure geometry, no reference to the senses can be admitted, but 
in the way of illustration ; and any such reference in the most 
trifling step of a demonstration, vitiates the whole. But, in 
natural philosophy, all our reasonings must be grounded on 
principles for which no evidence but that of sense can be 
obtained ; and the propositions which we estat)li8h differ from 
each other only as they are deduced from such principles im- 
mediately, or by the intervention of a mathematical demonstra- 
tion. An experimental proof, therefore, of any particular 
physical truth, when it can be conveniently obtained, although 
it may not always be the most elegant or the most expedient 
way of introducing it to the knowledge of the student, is as 
rigorous and as satisfactory as any other ; for the intervention 
of a process of mathematical reasoning can never bestow on 
our conclusions a greater degree of certainty than our prin- 
ciples possessed.^ 

I have^been led to enlarge on these topics by that unqualified 
application of mathematical method to physics, which has been 
fashionable for many years past among foreign writers; and 
which seems to have originated chiefly in the commanding 
influence which the genius and learning of Leibnitz have so 
long maintained over the scientific taste of most European 
nations.^ In an account, lately published, of the Lift and 

* Several of the foregoing remarks metapbjsical reasoning. Of this bias 

were suggested by certain peculiarities various traces occur, both in his Eh- 

of opinion relative to the distinct pro- menU of Mechanical PhUoaophy^ and in 

vinces of experimental and of matbe- the valuable articles which he Aimished 

matical evidence in the study of physics, to the JBncydopcedia Brkamdca, 
which were entertained by my learned 

and excellent friend, the late Mr. Eobi- ' The following very extraordinary 

son. Though himself a most enlight- passage occurs in a letter from Leibnits 

ened and sealous advocate for the doc- to Mr. Oldenburg : — 
trine of final causes, he is well known " Ego id agere constitui, ubi primum 

to have formed his scientific taste chiefly otium nactus ero, ut rem omuem Me- 

upon the mechanical philosophers of the chanicam rcducam ad puram Geome- 

Oontinent, and, in consequence of this triam ; problemataque circa clateria, et 

circumstance, to have undervalued ex- aquas, et pendula, et projecU, et s<Ji- 

perimevUj wherever a possibility offered donim resistentiam, et fiictiones, &c. 

of introducing mathematical, or even definiam. QuaB hactenus attigit nemo. 
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Writings of Dr. Reidy I have taken notice of some other 
inconveniences resulting from it, still more important than the 
introduction of an unsound logic into the elements of natural 
philosophy ; in particular, of the obvious tendency which it has 



Credo antem rem omnem nunc esse in 
potestate ; ex quo circa regnlas rootuum 
milii penitus perfectis demonstrationibus 
satisfeci; neqae quicqnam amplius in 
eo genere desidero. Tota autem res, 
quod mireris, pcndet ex Axiomate Meta- 
phjsico pulcherrimo, quod non minoris 
momend est circa motum, quam hoc, 
* totum esse majns parte,' circa magni- 
tudinem/* — WaJUsix Opera^ vol. iii. p. 
633. \Leibmtu Opera^ Dutensii, torn. 
iii. p. 55.] 

The heaiuHful metaphyttical axiom 
here referred to by Leibnitz, is plainly 
the principle of the Sufficient Hecuon; 
and it is not a little remarkable, that 
the highest praise which he had to be- 
stow upon it was, to compare it to 
Euclid's axiom, "That the whole is 
greater than its part." Upon this prin- 
ciple of the Sufficient Season, Leibnitz, 
as is well known, conceived that a com- 
plete system of physical science might 
be built, as he thought tho whole of 
mathematical science resolvable into the 
principles of Identity and of Contradic- 
tioD. By the first of these principles 
(it may not be altogether superfluous to 
add) is to be understood the maxim, 
" AVhatever is, is ;" by the second, the 
maxim, that " It is impossible for the same 
thing to be, and not to be ;" — two maxims 
which, it is evident, are only different 
expressions of the same proposition. 

In the remarks made by Locke on the 
logical inutility of mathematical axioms, 
and on the logical danger of assuming 
metaphiftuxd axioms as the principles 
of our reasonings in other sciences, I 
think it highly probable that he had a 
secret reference to the philosophical 
writings and epistolary correspondence 
of Leibnitz. This appears to me to fur- 



nish a key to some of Locke's observa- 
tions, the scope of which Dr. Reid pro- 
fesses his inability to discover. One 
sentence, in particular, on which he has 
animadverted with some severity, is, in 
my opinion, distinctly pointed at the 
letter to Mr. Oldenburg, quoted in the 
beginning of this note. 

*' Mr. Locke farther says, (I borrow 
Dr. Reid's own statement,) that maxims 
are not of use to help men forward in 
the advancement of the sciences, or new 
discoveries of yet unknown truths : that 
Newton, in the discoveries he has made 
in his never enough to be admired book, 
has not been assisted by the general 
maxim, ' whatever is, is ;' or * the whole 
is greater than a part ;' or the like." 

As the letter to Oldenburg is dated 
in 1676, (twelve years before the publi- 
cation of the Essay on Human Under- 
standing^) and as Leibnitz expresses a 
desire that it may be communicated to 
Mr. Newton, there can scarcely be a 
doubt that Locke had read it ; and it 
reflects infinite honour on his sagacity, 
that even then he prepared a reply to 
some reasonings which, at the distance 
of a century, were to mislead, both in 
physics and in logic, the first philoso- 
phers in Europe. 

If these coi\jectures be well founded, 
it must be acknowledged that Dr. Reid 
has not only failed in his defence of 
maxims against Locke's attack, but that 
he has totally misapprehended the aim 
of Locke's argument. 

*' I answer," (continues Dr. Reid, in 
the paragraph immediately following 
that which was quoted above,) " the first 
of these maxims (whatever is, is) is an 
identical proposition, of no nse in ma- 
thematics, or in any other science. The 
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to withdraw the attention from that unity of design which it 
is the noblest employment of philosophy to illustrate, by dis- 
guising it under the semblance of an eternal and necessary 
order, similar to what the mathematician delights to trace 
among the mutual relations of quantities and figures. 

The consequence has been, (in too many physical systems,) 
to level the study of nature, in point of moral interest, with the 
investigations of the algebraist ; an eflTect, too, which has taken 
place most remarkably where, from the sublimity of the sub- 
ject, it was least to be expected — in the application of the 
mechanical philosophy to the phenomena of the heavens. But 
on this very extensive and important topic I must not enter at 
present. 

In the opposite extreme to the error which I have now been 
endeavouring to correct, is a paradox which was broached, about 
twenty years ago, by the late ingenious Dr. Beddoes ; and which 
has since been adopted by some writers, whose names are better 
entitled, on a question of this sort, to give weight to their opi- 
niona^ By the partisans of this new doctrine it seems to be 
imagined that, so far from physics being a branch of mathe- 
matics, — mathematics, and more particularly geometry, is in 
reality only a branch of physics. " The mathematical sciences," 



second (that the whole is greater than a 
fiart) is often need by Newton, and by 
all mathematicians, and many demon- 
strations rest upon it. In general, 
Newton, as well as all other mathe- 
maticians, grounds his demonstrations 
uf mathematical propositions upon the 
axioms laid down by Euclid, or upon 
propositions which have been before 
demonstrated by help of these axioms. 

"But it deserves to be particularly 
(observed, that Newton, intending in the 
third book of his Principia to give a 
more scientific form to the physical part 
of astronomy, which he had at first com- 
posed in a popular form, thought proper 
to follow the example of Euclid, and to 
ky down first, in what he calls Hegidce 
J*htlo8ophandi, and in his Phcenomena, 



the first principles which he assumes in 
his reasoning. 

" Nothing, therefore, coidd have been 
more unluckily adduced by Mr. Locke 
to support his aversion to first prin- 
ciples, than the example of Sir Isaac 
Newton." — EsBoys on the IntelleetmiU 
Fdwera, pp. 647, 648, 4to edit. 

* I allude here more particuhirly to 
my learned friend, Mr. Leslie, whose 
high and justly merited reputation, both 
as a mathematician and an experimen- 
talist, renders it indispensably necessary 
for me to take notice of some fundamen- 
tal logical mistakes which he appears to 
me to have committed in the course of 
those ingenious excursions in which hd 
occasionally indulges himself, beyond the 
strict limits of his favourite studies. 
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says Dr. Beddoes, " are sciences of experiment and observation, 
founded solely on the induction of particular facts ; as much so 
as mechanics, astronomy, optics, or chemistry. In the kind of 
evidence there is no difference, for it originates from perception 
in all these cases alike ; but mathematical experiments are more 
simple, and more perfectly within the grasp of our senses, and 
our perceptions of mathematical objects are clearer."^ 

A doctrine essentially the same, though expressed in terms 
not quite so revolting, has been lately sanctioned by Mr. Leslie ; 
and it is to Ais view of the argument that I mean to confine 
my attention at present ^' The whole structure of geometry," 
he remarks, " is grounded on the simple comparison of triangles ; 
and all the fundamental theorems which relate to this compa- 
rison, derive their evidence from the mere superposition of the 
triangles themselves ; a mode of proof which, in reality, is no- 
thing but an ultimate appeal, though of the easiest and most 
familiar kind, to external observation."^ And, in another pas- 



> Into this train of tlunking. Dr. 
Beddoes infbnns us, he was first led by 
Mr. Home Tooke's speculations con- 
cerning language. *' In whatever study 
you are engaged, to leave difficulties 
behind is distressing: and when these 
difficulties occur at your very entrance 
upon a science professing to be so clear 
and certain as geometry, yonr feelings 
become still more uncomfortable; and 
yon are dissatisfied with your own powers 
of comprehension. I therefore think it 
due to the author of EnEA OTEPO- 
ENTA, to acknowledge my obligations 
to him for relieving me from this sort of 
distress. For although I had oilen made 
the attempt, I could never solve certain 
difficulties in Euclid, till my reflections 
were revived and assisted by Mr.Tooke*s 
diaeoverieiy See ObservaUomi on the 
Nature of Demonstrative Evidence. 
London, 1793, pp. 5 and 15. 

■ Elements of Geometry and of Geo- 
metrical Analysis^ &c., by Mr. Leslie. 
Edinburgh, 1809. 

The assertion that the whole structure 



of geometry is founded on the compari- 
son of triangles, is expressed in terms 
too unqualified. D'Alembert has men- 
tioned another principle as not less fun- 
damental — ^the measurement of angles 
by circular arches. " Les propositions 
fondamentales de geometric peuvent etre 
rcduites a deux ; la mcsure des angles 
par les arcs do ccrcle, et le principe de 
la superposition." — EUmens de Philo- 
sophies Art. Oiomitrie, The same 
writer, however, justly observes, in an- 
other part of his works, that the mea- 
sure of angles by circular arches, is itself 
dependent on the principle of superpoui- 
tion; and that, consequently, however 
extensive and important in its applica- 
tion, it is entitled only to rank with 
what he calls principles of a second 
order, " La mesure des angles par les 
arcs de cercle d^crit de leur sommet, est 
elle-meme d^pendante dn principe de la 
superposition. Gar quand on dit que 
la mesure d'un angle est Tare circulaire 
decrit de son sommet, on veut dire que 
si deux angles sont egaux, les angles 
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sage : " (Geometry, like the other sciences which are not con- 
cerned about the operations of mind, rests ultimately on external 
observations. But those ultimate facts are so few, so distinct 
and obvious, that the subsequent train of reasoning is safely 
pursued to unlimited extent, without ever appealing again to 
the evidence of the senses."^ 

Before proceeding to make any remarks on this theory, it is 
proper to premise, that it involves two separate considerations, 
which it is of material consequence to distinguish from each 
other. The first is, that extension and figure (the subjects of 
geometry) are qualities of body which are made known to us by 
our external senses alone, and which actually fall under the 
consideration of the natiu-al philosopher as well as of the ma- 
thematician. The second, that the whole fabric of geometrical 
science rests on the comparison of triangles, in forming which 
comparison, we are ultimately obliged to appeal (in the same 
manner as in establishing the first principles of physics) to a 
sensible and experimental proof. 

1. In answer to the first of these allegations, it might per- 
haps be sufficient to observe, that in order to identify two 
sciences, it is not enough to state that they are both conversant 
about the same objects ; it is necessary farther to shew, that^ 
in both cases, these objects are considered in the same point of 
view, and give employment to the same faculties of the mind. 
The poet, the painter, the gardener, and the botanist, are all 
occupied in various degrees and modes with the study of the 
vegetable kingdom ; yet who has ever thought of confounding 
their several pursuits under one common name ? The natural 
historian, the civil historian, the moralist, the logician, the 
dramatist, and the statesman, are all engaged in the study of 
man, and of the principles of human nature ; yet how vddely 

decrits de loiir sommet k memo rayon, Instead, therefore, of saving that the 
seront ^gaux; v^rite qui se demontre whole structure of geometry is grounded 
par le pnncipe de la superposition, on the comparison of triangles, it would 
comme tout geom^tre tant soit peu iuitic be more correct to say, that it is ground- 
dans cette science le sentira facilement." ed on the principle of superposition. 
— Eelaircis$emen3 stir le$ EUmens de * Elements of Geometry and of Geo- 
Philosophies sect. 4. metrical Analysis^ p. 458. 
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discriminated are these various departments of science and of 
art ! how different are the kinds of evidence on which they 
respectively rest! how different the intellectual habits which 
tiiey have a tendency to form 1 Indeed^ if this mode of gene- 
ralization were to be admitted as legitimate, it would lead us to 
blend all the objects of science into one and the same mass ; inas- 
muck as it is by the same impressions on our external senses, 
tiiat our intellectual faculties are, in the first instance, roused 
to action, and all the first, elements of our knowledge unfolded. 
In the instance, however, before us, there is a very remark- 
able specialty, or rather singularity, which renders the attempt 
to identify the objects of geometrical and of physical science, 
incomparably more illogical than it would be to classify poetry 
with botany, or the natmtd history of man with the political 
history of nations. This specialty arises from certain pecu- 
liarities in the metaphysical nature of those sensible qualities 
which fall under the consideration of the geometer ; and which 
led me, in a different work, to distinguish them from other 
sennble qualities, (both primary and secondary,) by bestowing 
on them the title of mathematical affections of matter} Of 
these mathematical affections {magmimde and figure) our first 
notions are no doubt derived (as weU as of hardness, softness, 
roughness, and smoothness) from the exercise of our external 
senses; but it is equally certain, that when the notions of 
magnitude and figure have once been acquired, the mind is 
immediately led to consider them as attributes of space no less 
than of body ; and (abstracting them entirely from the other 
sensible qualities perceived in conjunction with them) becomes 
impressed with an irresistible conviction, that their existence is 
necessary and eternal, and that it would remain unchanged if 
• all the bodies in the universe Vere annihilated. It is not our 
business here to inquire into the origin and grounds of this 
cc»viction. It is with the fo/ct alone that we are concerned at 
IM:e8ent ; and this I conceive to be one of the most obviously 
incontrovertible which the circle of our knowledge embraces. 
Let tiiose explain it as they best can, who are of opinion, that 

' Pkilotapkietd E$8ay$, pp. 94, 95, 4to edition ; [tn/rOt ^oL ▼.] 
VOL. III. K 
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all the judgments of the human understanding rest ultimately 
on observation and experience. 

Nor is this the only case in which the mind forms conclu- 
sions concerning space, to which those of the natural philo- 
sopher do not bear the remotest analogy. Is it from experience 
we learn that space is infinite ? or, (to express myself in more 
unexceptionable terms,) that no limits can be assigned to its 
immensity? Here is a fact extending not only beyond the 
reach of our personal observation, but beyond the observation 
of all created beings ; and a fact on wliich we pronounce with 
no less confidence, when in imagination we transport ourselves 
to the utmost verge of the material universe, than when we 
confine our thoughts to those regions of the globe which have 
been explored by travellers. How unlike those general laws 
which we investigate in physics, and which, how far soever we 
may find them to reach, may still, for anything we are able to 
discover to the contrary, be only contingent, local, and tem- 
porary! 

It must indeed be owned, with respect to the conclusions 
hitherto mentioned on the subject of space, that they are rather 
of a metaphysical than of a mathematical nature, but they are 
not, on that account, the less applicable to our purpose ; for if 
the theory of Beddoes had any foundation, it would lead us to 
identify with physics the former of these sciences as well as the 
latter ; at least, aU that part of the former which is employed 
about space or extension — a favourite object of metaphysical as 
well as of mathematical speculation. The truth however is, 
that some of our metaphysical conclusions concerning space 
are more nearly allied to geometrical theorems than we might 
be disposed at first to apprehend ; being involved or implied in 
the most simple and fundamental propositions which occur in 
Euclid's Elements. When it is asserted, for example, that 
" if one straight line falls on two other straight lines, so as to 
make the two interior angles on the same side together equal 
to two right angles, these two straight lines, though indefinitely 
produced, will never meet;" is not the boundless immensity of 
space tacitly assumed as a thing imquestionable ? And is not 
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a universal affirmation made with respect to a fact which expe- 
rience is equally incompetent to disprove or to confirm ? In 
like manner, when it is said, that " triangles on the same base, 
and between the same parallels, are equal," do we feel ourselves 
the less ready to give our ass^it to the demonstration, if it 
should be supposed, that the one triangle is confined within the 
limits of the paper before us, and that the other standing on 
the same base, has its vertex placed beyond the sphere of the 
fixed stars? In various instances, we are led with a force 
equally imperious^ to acquiesce in conclusions which not only 
admit of no illustration or proof from the perceptions of sense, 
but which at first sight are apt to stagger and confoimd the 
feculty of imagination. It is sufficient to mention, as examples 
of this, the relation between the hyperbola and its asymptotes ; 
and the still more obvious truth of the iofinite divisibility of 
extension. What analogy is there between such propositions 
as these, and that which annoimces that the mercury in the 
Torricellian tube will fall, if carried up to the top of a moun- 
tain ; or that the vibrations of a pendulum of a given length 
will be performed in the samfe time, while it remains in the 
same latitude ? Were there in reality that analogy between 
mathematical and physical propositions which Beddoes and his 
followers have fitncied, the equality of the square of the hypo- 
thenuse of a right angled triangle to the squares described on 
the two other sides, and the proportion of 1, 2, 3, between the 
cone and its circumscribed hemisphere and cylinder, might, 
with ftdly as great propriety, be considered in the light of 
physical phenomena, as of geometrical theorems : Nor would it 
have been at all inconsistent with the logical unity of his work, 
if Mr. Leslie had annexed to his Elements of Oeometry^ a 
scholium concerning the final causes of circles and of straight 
lines, similar to that which, with such sublime effect, closes the 
Principia of Sir Isaac Newton.^ 

> In the conrae of mj own experience, metry very nearly in this light. The 

I have met with one person, of no com- person I allude to was James Ferguson, 

mon ingenuity, who seemed seriouslj author of the justly popular works on 

disposed to consider the truths of geo- Astronomy and Mechanics. In; the 
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2. It yet remains for me to say a few words upon that super- 
position of triangles which is the ground-work of all our geome- 
trical reasoning concerning the relations which different spaces 
bear to one another in respect of magnitude. And here I must 
take the liberty to remark, in the first place, that the teuct in 
question has been stated in terms much too loose and incorrect 
for a logical argument When it is said, that ^^ all the funda- 
mental theorems which relate to the comparison of triangles, 



year 1768, he paid a visit to Edinbnrgb, 
when I bad not only an opportunity of 
attending his public course of lectures, 
but of frequently enjoying in private the 
pleasure of his very interesting conver- 
sation. I remember distinctly to have 
heard him say, that be had more than 
once attempted to study the Elements 
of Euclid, but found himself quite un- 
able to enter into that species of reason- 
ing. The second proposition of the first 
book, he mentioned particularly as one 
of his stumbling-blocks at the very out- 
set ; the circuitous process by which Euc- 
lid sets about an operation which never 
could puzxle, for a single moment, any 
man who had seen a pair of compasses, 
appearing to him altogether capricious 
and ludicrous. He added, at the same 
time, that as there were various geo- 
metrical iheoreinB of which be had daily 
occasion to make use, he had satisfied 
himself of their truth, either by means 
of his compasses and scale, or by some 
mechanical contrivances of his own in- 
vention. Of one of these I have still a 
perfect recollection ; his mechanical or 
experimental demonstration of the 47th 
proposition of Euclid*s first book, by 
cutting a card so as to afibrd an ocular 
proof, that the squares of the two sides 
actually filled the same space with the 
tquare of the hypothenuse. 

To those who reflect on the disad- 
vantages under which Mr. Ferguson 
had laboured in point of education, and 
Ui the early and exclusive hold which 



experimental science had taken of bis 
mind, it will not perhaps seem alto- 
gether unaccountable, that the refined 
and scrupulous logic of Euclid should 
have struck him as tedious, and even 
unsatisfactory, in comparison of tliat 
more summary and palpable evidence 
db which his judgment was accustomed 
to rest. Considering, however, the great 
number of years which have elapsed 
since this conversation took place, I 
should have hesitated about recording, 
solely on my own testimony, a &ct so 
singular with respect to so distinguish- 
ed a man, if I had not lately found, 
from Dr. Hutton*s MatkemaUeal Dic- 
tionary ^ that he also had heard fitmi 
Mr. Ferguson's mouth, the most import- 
ant of those particulars which I have 
now stated ; and of which my own re- 
collection is probably the more lively 
and circumstantial, in consequence of 
the very early period of my life when 
they fell under my notice. 

"Mr. Ferguson's general mathema- 
tical knowledge," says Dr. Hutton, *' was 
little or nothing. Of algebra he under- 
stood little more than the notation ; and 
be has often told me he could nerer 
demonstrate one proposition in Euclid's 
EUmenta^ his constant method being to 
satisfy himself, as to the truth of any 
problem, with a measurement by scale 
and compasses." — ^Button's MathemaH- 
cat and Philosophical Dictionary, Art. 
Ferg7i,wn. 
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derive their evidence from the mere superposition of the tri- 
angles themselves,'" it seems difficult, or rather impossible, to 
annex to the adjective mere an idea at all different from what 
would be conveyed, if the word ocfwoZ were to be substituted in 
its place, more especidUy when we attend to the assertion which 
immediately foUows, that ^^ this mode of proof is, in reality, 
nothing but an ultimate appeal, though of the easiest and most 
familmr kind, to external observatton." But if this be, in 
truth, the sense in which we are to interpret the statement 
quoted above, (and I cannot conceive any other interpretation 
of which it admits,) it must appear obvious, upon the slightest 
reflection, that the statement proceeds upon a total misappre- 
hension of the principle of superposition ; inasmuch as it is 
not to an actual or mere superposition, but to an imaginary or 
ideal one, that any appeal is ever made by the geometer. Be- 
tween these two modes of proof the difference is not only wide, 
but radical and essential The one would indeed level geome- 
try with physics, in point of evidence, by building the whole of 
its reasonings on a fact ascertained by mechanical measure- 
ment ; the other is addressed to the understanding, and to the 
understanding alone, and is as rigorously conclusive as it is 
possible for demonstration to be.^ 



* The iame remark was, more than 
B(ty years ago, made by D*A1embert, in 
reply to some mathematicians on the 
Continent, who, it would appear, had 
then adopted a paradox very nearly ap- 
proaching to tiiat which I am now 
combating. " Le principe de la snper- 
poettion n'est point, comme Font pr^ 
tendn plnsienrs g^om^tres, nne m^thode 
de d^montrer pen exacte et pnrement 
m^canique. La superposition, telle 
que les mathematiciens la con9oiyent, 
ne consiste pas k appliquer grossi^re- 
raent one figure sur une autre) pour 
juger par les yeux de leur 6galit^ on de 
leur difference, comme un ouvrier ap- 
plique son pi€ sur une ligne pour la 
mesurer; elle consiste k imaginer une 
figure transport^ sur une autre, et & 



conclure de Pegalit^ suppose de oer- 
taines parties de deux figures, la coin- 
cidence de ces parties entr^elles, et de 
leur coincidence la coincidence du reste ; 
d'od r^ulte P%alit4 et la similitude 
parfaites des figures enti^res.*' 

About a century before the time when 
D*Alembert wrote these observations, a 
similar view of the subject was taken 
by Dr. Barrow, a writer who, like 
D'Alembert, added to the skill and ori- 
ginality of an inventive mathematician, 
the most refined, and, at the same time, 
the justest ideas concerning the theoiy 
of those intellectual processes which are 
subservient to mathematical reasoning. 
— " Undo meritd vir acutissimus Wille- 
brordus Snellius luculentissimum ap- 
pcllat gcometrin supellectilis instru- 
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That the reasoning employed by Euclid in proof of the fourth 
proposition of his first book is completely demonstrcUivej will 
be readily granted by those who compare its different steps 
with the conclusions to which we were formerly led, whai 
treating of the nature of mathematical demonstration. In 
none of these steps is any appeal made to facts resting on the 
evidence of sense, nor indeed to eaij facts whatever. The con- 
stant appeal is to the definition of equality.^ " Let the triangle 
A B C," says Euclid, " be applied to the triangle D E F ; the 
point A to the point D, and the straight line A B to the straight 
line D E ; the point B wiU coincide with the point E, because 
A B is equal to D R And A B coinciding with D E, A C 
tviU coincide with D F, because the angle B A C is equal to the 
angle E D F" A similar remark will be found to apply to 
every remaining step of the reasoning, and therefore this rea- 
soning possesses the peculiar characteristic which distinguishes 
mathematical evidence from that of all the other sciences — that 
it rests wholly on hypotheses and definitions^ and in no respect 
upon any statement of facts, true or falsa The ideas indeed 



mentam hanc ipsam l^^fu^n. Earn 
igitur in demonstrationibus mcOkemcb- 
ticit qui fattiditaU et retpuunt, ui 
mechanicm crauitudinis ac avrtv^yUt 
€iliquid redolentemf ipsitsimam geome- 
iiruE basin labefaetare ititdent; cut tm- 
prudenUr et frtutra. Nam i^m^f*»rtf 
geometrse suam non manu sed mente 
peragunt, non oculi sensu, sed animi 
judido nstimant. Supponnnt (id quod 
nnlla manas prsestare, nullos sensus dis- 
cernere valet) accuratam et perfeotmn 
congruentiam, ex e&que supposit^ jastas 
et logicas eliciunt conseqaentias. Nul- 
los hie regulsB, circini, vel normn ubus, 
nullus brachiorum labor, aut laterum 
contentio, rationiB totum opus, artificium 
et machinatio est; nil mechanicam 
sapiens amv^yiaw exigitur ; nil, inqnam, 
niechanicuro, nisi quatenus omnis mag- 
nitudo sit aliquo modo matoriie involuta, 
sennibus exposita, visibilis et palpabilis, 



sic nt quod mens intelHgi jobet, id 
manuB quadantenos exeqni possit, et 
contemplationem praxis utcnnqoe cone- 
tur lemulari. Quss tamen imiutio 
geometricse demonstrationis robnr ac 
dignitatem nedum non infirmat aut de- 
primit, at validius constabilit, et atollit 
altius," &c. — Lecdones Mathematieet, 
lect. iii. 

^ It was before observed, (see p. 126,) 
that Euclid's eighth axiom (magmkude^ 
which coincide with each other are equal) 
ought, in point of logical rigour, to have 
been stated in the form of a d^mHion>^ 
In our present argument, however, it is 
not of material consequence whether 
this criticism be adopted or not 
Whether we consider the proposition in 
question in the light of an axiom or of 
a definition, it is equally evident, that it 
does not express a fact ascertained by 
obBervation or by experiment. 
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of extension, of a triangle, and of equality, presuppose the 
exercise of our sensea Nay, the very idea of superposition in- 
volves that of motiortj and, consequently, (as the parts of space 
are immovable,) of a material triangle. But where is there 
anything analogous in all this, to those sensible facts which 
are the principles of our reasoning in physics ; and which, ac- 
cording as they have been accurately or inaccurately ascer- 
tained, determine the accuracy or inaccuracy of our conclusions ? 
The material triangle itself, as conceived by the mathematician, 
is the object, not of sense, but of intellect It is not an actual 
measure^ liable to expansion or contraction, from the influence 
of heat or of cold ; nor does it require, in the ideal use which 
is made of it by the student, the slightest address of hand or 
nicety of eya Even in explaining this demonstration, for the 
first time, to a pupil, how slender soever his capacity might be, 
I do not believe that any teacher ever thought of iUustrating 
its meaning by the actual application of the one triangle to the 
other. No teacher, at least, would do so, who had formed cor- 
rect notions of the nature of mathematical science. 

K the justness of these remarks be admitted, the demonstra- 
tion in question must be allowed to be as well entitled to the 
name, as any other which the mathematician can produce ; 
for as our conclusions relative to the properties of the circle 
(considered in the light of hypothetical theorems) are not 
tbe less rigorously and necessarily true, that no material circle 
may anywhere exist corresponding exactly to the definition of 
that figure, so the proof given by Euclid of the fourth pro- 
position would not be the less demonstrative, although our 
senses were incomparably less acute than they are, and although 
no material triangle continued of the same magnitude for a 
single instant. Indeed, when we have once acquired the ideas 
of equality and of a common measure, our mathematical con- 
clusions would not be in the least aflFected, if all the bodies in 
the universe should vanish into nothing. 

To many of my readers, I am perfectly aware, the foregoing 
remarks will be apt to appear tedious and superfluous. My 
only apology for the length to which they have extended is, my 
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respect for the talents and learning of some of those writers 
who have lent the sanction of their authority to the logical 
errors which I have been endeavouring to correct ; and the 
obvious inconsistency of these conclusions with the doctrine 
concerning the characteristics of mathematical or demonstra- 
tive evidence, which it was the chief object of this section to 
establisL^ 



^ TIus doctrine is concisely and clearly 
stated by a writer whose acute and ori- 
ginal, thougli very eccentric genias, sel- 
dom fails to redeem his wildest paradoxes 
by the new lights which he strikes out 
in defending them. " Demonstratio est 
syllogismns yel syllogismorum series k 
Dominrtra definitionibns nsque ad con- 
clusionem nltimam derivata." — Compu- 
tatio sive Logiea, cap. 6, [g 16.] 

It will not, I trust, be inferred, from 
my having adopted, in the words of 
Hobbes, this detached proposition, that 
I am disposed to sanction any one of 
those conclusions which have been com- 
monly syppoeed to be connected with it, 
in the mind of the author : — I say $up- 
posedf because I am by no means satis- 
fied (notwithstanding the loose and un- 
guarded manner in wbich he has stated 
some of his logical opinions) that justice 
has been done to his views and motives 
in ihu part of his works. My own 
notions on the subject of evidence in 
general will be sufficiently unfolded in 
the progress of my speculations. In the 
meantime, to prevent the possibility of 
any misapprehension of my meaning, I 
think it proper once more to remark, 
that the definition of Hobbes, quoted 
above, is to be understood (according to 
my interpretation of it) as applying 
solely to the word demwutration in 
pure mathematics. The extension of 
the same term by Dr. Clarke and others, 
to reasonings which have for their object, 



not conditional or hypothetical, but ab- 
solute truth, appears to me to have been 
attended with many serious inconveni- 
ences, which these excellent authors 
did not foresee. Oi ihe demon$traii<mt 
with which Aristotle has attempted to 
fortify his syllogistic rules, I shall after- 
wards have occasion to examine the 
validity. 

The charge of ufiUmited soepUcism 
brought against Hobbes has, in my 
opinion, been occasioned partly by his 
neglecting to draw the Uno between 
absolute and hypothetical truth, and 
partly by his applying the word demon- 
stration to our reasonings in other 
sciences as well as in mathematics. To 
these causes may perhaps be added, the 
ofifenoe which his logical writings must 
have given to the Realists of his time. 

I| is not, however, to Bealists alone 
that the charge has been confined. 
Leibnitz himself has given some ooun- 
tenance to it, in a dissertation prefixed 
to a work of Marius Nizolius : and 
Brucker, in referring to this disserta- 
tion, has aggravated not a little the 
censure of Hobbes, which it seems to 
contain. " Quin si illustrem Leibnitium 
audimus, Hobbesius quoque inter No- 
minales referendus est, earn ob causam, 
quod ipso Oocamo nommalior, lerum 
veritatem dicat in nominibus oonsistere, 
ac, quod majus est, pendere ab arbitrio 
humane" — Historia PhUotpphiea de 
Jdeis, p. 209. Aug. Viiidel., 1728. 
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SECTION lY.— ^F OUB BEASONINGS CONOEBNINQ PROBABLE OB 
CONTINGENT TBUTHa 

[Subsection] i. — Narrow Field of Demonstrative Evidence.— Of De- 
monstrative Evidence^ when combined with that of Sense, as in 
Practical Geometry ; and with those of Sense and cf Induction, as 
in the Mechanical Philosophy. — Remarks on a Fundamental Law of 
Belief [Expectation of the Constancy of Nature,] involved in all 
our Reasonings concerning Contingent Truths, 

If the account which has been given of the nature of demon- 
stratiye evidence be admitted, the province over which it 
extends must be limited almost entirely to the objects of pure 
inathematic& A science perfectly analogous to this in point of 
evidence may, indeed, be conceived (as I have already re- 
marked) to consist of a series of propositions relating to moral, 
to political, or to physical subjects ; but as it could answer no 
other purpose than to display the ingenuity of the inventor, 
hardly anything of the kind has been hitherto attempted. 
The only exception which I can think of occurs in the 
speculations formerly mentioned, under the title of theoretical 
mechanics. 

But if the field of mathematical demonstration be limited 
entirely to hypothetical or conditional truths, whence (it^may 
be asked) arises the extensive and the various utility of mathe- 
matical knowledge in our physical researches, and in the arts 
of life ? The answer, I apprehend, is to be found in certain 
peculiarities of those objects to which the suppositions of the 
mathematician are confined ; in consequence of which pecu- 
liarities, real combinations of circumstances may fall imder the 
examination of our senses, approximating far more nearly to 
what his definitions describe, than is to be expected in any 
other theoretical process of the human mind. Hence a corres- 
ponding coincidence between his abstract concl^ons, and those 
facts in practical geometry and in physics which they help him 
to ascertain. 

For the more complete illustration of this subject, it may be 
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observed, in the first place, that although the peculiar force of 
that reasoning which is properly called mathematical^ dep^ds 
on the circumstance of its principles being hypothetiodl^ yet if, 
in any instance, the supposition could be ascertained as actually 
existing, the conclusion might, with the very same certainly, 
be applied. If I were satisfied, for example, that in a par- 
ticular circle drawn on paper, all the radii were exactly equal, 
every property which Euclid has demonstrated of that curve 
might be confidently affirmed to belong to this diagram. As 
the thing however here supposed is rendered impossible by the 
imperfection of our senses, the truths of geometry can never, in 
their practical applications, possess demonstrative evidence ; 
but oidy that kind of evidence which our organs of perception 
enable us to obtain. 

But although, in the practical applications of mathematics, 
the evidence of our conclusions diflfers essentially from that 
which belongs to the truths investigated in the theory, it does 
not therefore follow that these conclusions are the less import- 
ant. In proportion to the accuracy of our data will be that of 
all our subsequent deductions ; and it fortunately happens, tiiat 
the same imperfections of sense which limit what is physically 
attainable in the former, limit also, to the very same extent^ 
what is practically useful in the latter. The astonishing pre- 
cision which the mechanical ingenuity of modem times has 
given to mathematical instruments has, in fact, communicated 
a nicety to the results of practical geometry, beyond the 
ordinary demands of human life, and far beyond the most 
sanguine anticipations of our forefathers.^ 

* See a very interesting and able Major Mudge in 1794, one of 24.133 

article, in the fifth volume of the Edin. miles, and the other of 38.688, ^ two 

burgh Beview, on Colonel Mndge's ac- measures agree within a footas to the first 

count of the operations carried on for distance, and sixteen inches as to ih% 

accomplishing a trigonometrical survey second. Such an agreement, vrhere the 

of Engknd and Wales. I cannot deny observers and the instruments were both 

myself the pleasur^pof quoting a few different, where the lines measured were 

sentences. of such extent, and deduced from such 

" In two distances that were deduced a variety of dbto, is probably without 

from sets of triangles, the one measured any other example. Coincidences of 

by General Roy in 1787, the other by thit? sort are frequent in the trigonome- 
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This remarkable, and indeed singular coincidence of propo- 
sitions purely hypothetical, with facts which Ml under the 
examination of our senses, is owing, as I already hinted, to the 
peculiar nature of the objects about which mathematics is con- 
versant; and to the opportunity which we have (in conse- 
quence of that mensurability^ which belongs to all of them) of 
adjusting, with a degree of accuracy approximating nearly to 
the truth, the data from which we are to reason in our practical 
operations, to those which are assumed in our theory. The 
only aflfections of matter which these objects comprehend are 
extension and figure; affections which matter possesses in 
common with space, and which may, therefore, be separated in 
fact, as weU as abstracted in thought, from all its other sensible 
qualities. In examining, accordingly, the relations of quantity 
connected with these affections, we are not liable to be dis- 
turbed by those physical accidents which, in the other appli- 
cations of mathematical science, necessarily render the result, 
more or less, at variance with the theory. In measuring the 
height of a mountain, or in the survey of a country, if we are 
at due pains in ascertaining our data, and if we reason from 
them with mathematical strictness, the result may be depended 
on as accurate within very narrow limits; and as there is 
nothing but the incorrectness of our data by which the result 
can be vitiated, the limits of possible error may themselves be 
assigned. But, in the simplest applications of mathematics to 
mechanics or to physics, the abstractions which are necessary 

trical sonroj, and proTo how much cnlation ; that the latter had found out 
more good instruments, used hj skilful the area of the circle, and calculated its 
and attentive observers, are capable of circumference to more than a hundred 
performing, than the most sanguine places of decimals, when the former 
theorist could have ever ventured to could hardly divide an arch into minutes 
foretell. of a degree ; and that many excellent 
" It is curious to compare the early treatises had been written on the pro- 
essays of practical geometry with the perties of curve lines, before a straight 
perfection to which its operations have line of considerable length had ever been 
now reached, and to consider that while carefiiliy drawn, or exactly measured on 
the artist had made so little progress, the surface of the earth." 
the theorist had reached many of the 
subliroest heights of mathematical spc- * See Note G. 
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in the theory must always leave out circumstances which are 
essentially connected with the effect In demonstrating, for 
example, the property of the lever, we abstract entirely from its 
own weight, and consider it as an inflexible mathematical line; 
— suppositions with which the fact cannot possibly correspond, 
and for which, of course, allowances (which nothing but phy- 
sical experience can enable us to judge of) must be made in 
practice.^ 

Next to practical geometry, properly so called, one of the 
easiest applications of mathematical theory occurs in those 
branches of optics which are distinguished by the name of 
catoptrics and dioptrica In these, the physical priuciples from 
which we reason are few and precisely definite, and the rest 
of the process is as purely geometrical as the Elements of 
Euclid. 

In that part of astronomy, too, which relates solely to the 
phenomena, without any consideration of physical causes, our 
reasonings are purely geometrical The data, indeed, on which 
we proceed, must have been previously ascertained by observa- 
tion; but the inferences we draw from these are connected 
with them by mathematical demonstration, and are accessible 
to all who are acquainted with the theory of spherica 

In physical astronomy, the law of gravitation becomes also a 
liriDciple or datum in our reasonings; but as in the celestial 
phenomena, it is disengaged from the effects of the various 
other causes which are combined with it near the surface of 
vui planet, this branch of physics, as it is of all the most 
sublime and comprehensive in its objects, so it seems, in a 
^^reater degree than any other, to open a fair and advantageous 
tield for mathematical ingenuity. 

In the instances which have been last mentioned, the 
evidence of our conclusions resolves ultimately not only into 
that of sense, but into another law of belief formerly men- 
tioned; — that which leads us to expect the continuance, in 
future, of the established order of physical phenomena. A 
very striking illustration of this presents itself in the computa- 

> See Note H. 
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tiofHB of the astronomer, on the faith of which he predicts, with 
the most perfect assurance, many centmies before they happen, 
the appearances which the heavenly bodies are to exhibit. The 
same fact is assumed in all our conclusions in natural philoso- 
phy ; and something extremely analogous to it in all our con- 
clusions concerning human affiurs. They relate, in both cases, 
not to necessary connexions, but to probable or cofUingent 
events^ of which (how confidently soever we may expect them 
to take place) the failure is by no means perceived to be im- 
possibla Such conclusions, therefore, differ essentially from 
those to which we are led by the demonstrations of pure mathe- 
matics, which not only command our assent to the theorems 
ihey establish, but satisfy us that the contrary suppositions are 
absurd. 

These examples may suffice to convey a general idea of the 
distinction between demonstrative and probable evidence ; and 
I purposely borrowed them from sciences where the two are 
brought into immediate contrast with each other, and where 
the authority of both has hitherto been equally undisputed. 

Before prosecuting any farther the subject of probable evi- 
dence, some attention seems to be due, in the first place, to the 
grounds of that frmdamental supposition on which it proceeds 
— the stability of the order of nattire. Of this important 
subject, accordingly, I propose to treat at some length. 

[Subsection] n. — ContmuaHon of the Subject— Of that Permanence 
or Stability in the Order of Nature, which is presupposed in our 
Reasonings concerning Contingent Truths, 

4 

I have abeady taken notice of a remarkable principle of the 
mind, (whether coeval with the first exercise of its powers, or 
the gradual result of habit, it is not at present material to 
inquire,) in consequence of which we are irresistibly led to 
apply to ftiture events the results of our past experience. In 
again resuming the subject, I do not mean to add anjrthing to 
what was then stated concerning the origin or the nature of 
this principle ; but shall confine myself to a few reflections on 
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that established order in the succession of events, which it un- 
consciously assumes as a fact ; and which, if it were not real, 
would render human life a continued series of errors and dis- 
appointments. In any incidental remarks that may occur in 
the principle itself, I shall consider its existence as a thing 
universally acknowledged, and shall direct my attention chi^y 
to its practical eflfects ;— ^flFects which will be found to extend 
equally to the theories of the learned, and to the prejudices of 
the vulgar. The question with regard to its origin is, in 
truth, a problem of mere curiosity ; for of its actual influence 
on our belief, and on our conduct, no doubts have been sug- 
gested by the most sceptical writers. 

Before entering, however, upon the following argument, it 
may not be superfluous to observe, with respect to this expec- 
tation, that, in whatever manner it at first arises, it cannot fail 
to be mightily confirmed and strengthened by habits of scientific 
research ; the tendency of which is to familiarize us more and 
more with the simplicity and uniformity of physical laws, by 
gradually reconciling with them, as our knowledge extends, 
those phenomena which we had previously been disposed to 
consider in the light of exceptions. It is thus that, when due 
allowances are made for the different circumstances of the two 
events, the ascent of smoke appears to be no less a proof of the 
law of gravitation than the fall of a stone. This simplification 
and generalization of the laws of nature is one of the greatest 
pleasiu*es which philosophy yields ; and the growing confidence 
with which it is anticipated, forms one of the chief incentives 
to philosophical pursuits. Few experiments, perhaps, in physics 
afford more exquisite delight to the novice, or th/ow a stronger 
light on the nature and object of that science, than when he 
sees, for the first time, the guinea and the feather drop 
together in the exhausted receiver. 

In the language of modem science, the established order in 
the succession of physical events is commonly referred (by a 
sort of figiu:e or metaphor) to the general laws of nature. It 
is a mode of speaking extremely convenient from its concise- 
ness, but is apt to suggest to the fancy a groundless, and, indecii. 
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absurd analogy between the material and the moral worlds. 
As the order of society results from the laws prescribed by the 
legislator, so the order of the universe is conceived to result 
from certain laws established by the Deity. Thus, it is cus- 
tomary to say, that the fall of heavy bodies towards the earth's 
surface, the ebbing and flowing of the sea, and the motions of 
the planets in their orbits, are consequences of the law of gravi- 
tation. But although, in one sense, this may be abundantly 
accurate, it ought always to be kept in view, that it is not a 
literal, but a metaphorical statement of the truth ; — a state- 
ment somewhat analogous to that poetical expression in the 
sacred writings, in which God is said " to have given his decree 
to the seas, that they should not pass his. commandment.*' In 
those political associations from which the metaphor is bor- 
rowed, the laws are addressed to rational and voluntary agents, 
who are able to comprehend their meaning, and to regulate 
their conduct accordingly ; whereas, in the material universe, 
the subjects of our observation are understood by all men to be 
unconscious and passive, (that is, are imderstood to be unchange- 
able in their state, without the influence of some foreign and 
external force,) and, consequently, the order so admirably 
maintained, amidst all the various changes which they actually 
nndei^, not only implies intelligence in its first conception, 
but implies, in its continued existence, the incessant agency of 
potver, executing the purposes of wise design. If the word law, 
therefore, be, in such instances, literally interpreted, it must 
mean a uniform mode of operation, prescribed by the Deity to 
himself; and it has accordingly been explained in this sense by 
some of our best philosophical writers, particularly by Dr. 
Clarke.^ In employing, however, the word with an exclusive 
reference to experimental philosophy, it is more correctly logical 
to consider it as merely a statement of some general fact with 
respect to the order of nature ; — ^a fact which has been found 

^ So Hkewise Halley, in his Latin verses prefixed to Newton's Prind^ : 
" ISn Ubl norma poll, ei dim libmmlna molla. 
Computus •& JotIb ; et guatt dum primordia rerwn 
Pangeret, omniparent Ugu violart Creator 
NotuUr 
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to hold umformly in our past experiaioe, and on the con- 
tinuance of which, in future, the constitution of our mind 
determines us confidentiy to rely. 

After what has been aheady said, it is hardly necessary to 
take notice of the absurdity of that opinion, or rather of that 
mode of speaking, which seems to refer the order of the uni- 
verse to general laws operating as efficient causes. Absurd, 
however, as it is, there is reason to suspect that it has, with 
many, had the effect of keeping the Deity out of view, while 
tiiey were studying his worka To an incautious use of the 
same very equivocal phrase, may be traced the bewildering 
obscurity in the speculations of some eminent French writers, 
concerning its metaphysical import Even the great Montes- 
quieu, in the very first chapter of his principal work, has lost 
himself in a fruitiess attempt to explain its meaning, when by 
a simple statement of the essential distinction between its 
literal and its metaphorical acceptations, he might have at once 
cleared up the mystery. After telling us that " laws, in their 
most extensive signification, are the necessary relations {les 
rapports nScessaires) which arise from the nature of things, 
and that, in this sense, all beings have their laws ; — that the 
Deity has his laws ; the material world its laws ; intelligences 
superior to man their laws ; the brutes tiieir laws ; man his 
laws ;" — ^he proceeds to remark : " That the moral world is far 
from being so well governed as the material ; for the former, 
although it has its laws, which are invariable, does not observe 
these laws so constantly as the latter.'' It is evident that this 
remark derives whatever plausibility it possesses from a play 
upon words ; from confounding moral laws miii physical ; or, 
in plainer terms, from confounding laws which are addressed 
by a legislator to intelligent beings, with those general conclu- 
sions concerning the established order of the universe, to which, 
when legitimately inferred from an induction suffici^itly ex- 
tensive, philosophers have metaphorically applied the titie of 
Laws of Nature. In the one case, the conformity of the law 
with the nature of things, does not at all depend on its being 
observed or not, but on the reasonableness and moral obligation 
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of the law. In tlie other case, the very definition of the word 
law supposes that it applies universally, insomuch that, if it 
failed in one single instance, it would cease to be a law. It is, 
therefore, a mere quibble to say that the laws of the material 
world are better observed than those of the moral ; the mean- 
ing of the word law, in the two cases to which it is here ap- 
plied, being so totally different as to render the comparison or 
contrast, in the statement of which it is involved, altogether 
illusory and sophistical. Indeed, nothing more is necessary to 
strip the proposition of every semblance of plausibility, but an 
attention to this verbal ambiguity.^ 

This metaphorical employment of the word law, to express a 
general fact, although it does not appear to have been adopted 
in the technical phraseology of ancient philosophy, is not 
unusual among the classical writers, when speaking of those 
physical arrangements, whether on the earth or in the heavens, 
which continue to exhibit the same appearance from age to age. 

" Hie segetes, illic veniunt felicius uvie : 
Arboroi fetns alibi, atque ii^jussa virescunt 
Gramina. Nonne yides, croceos ut Tmolus odores, 
India mittit ebnr, moUes sua tbura Sabeei ? 
At Chalybes nudi ferram, yirosaque Pontus 
Oastorea, Eliadum palmas Epiraa equarum ? 
Continuo has leges^ seternaque foedera certis 
Impofiuit natara locis."' 

The same metaphor occurs in another passage of the Georgics, 
where the poet describes the regularity which is exhibited in 
the economy of the bees : 

" SolsB commanes gnatos, consortia tecta 
Urbis babent, magnisque agitant sub kgibus aevum." ' 

* I do not recollect any instance in croyable (disoit il) tout co que Montes- 

the writings of Montesquieu, where he quieu a fait appercevoir dans ce mot si 

has reasoned more Taguely than in this court, lo mot Zoi." — Nbuveau Diction, 

chapter ; and jet I am inclined to be- HisUmque^ Art. Thomas. Lyons, 1804. 
lieye, that few chapters in the Spirit For some important remarks on the 

of Laws have been more admired. distinction between moral and physical 

" Montesquieu," says a French writer, laws, see Dr. Ferguson's Institutes of 

" paroissoit k Thomas le premier des Moral Philosophy, last edit, 
^riyains, poor la force et Tetendue des ^ 

idees, pour la multitude, la profon<?eur, ^^'^' ^^^' ^' ^ 

la uouveaute des rapports. 11 est in- • Georg. iv. 153. 

VOL. IlL L 
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The following lines from Ovid's account of the Pythagorean 
philosophy are still more in point : 

" £t renun causas, et quid natnra docebat ; 

Quid DeuB : Unde nives : quie falmimB esset origo : 
Jupiter, an yenti, discussa nube touarent : 
Quid quateret terras, qu& sidera leffe mearent, 
£t quodcunque latet" ^ 

I have quoted these different passages from ancient authors, 
chiefly as an illustration of the strength and of the similarity 
of the impression which the order of nature has made on 
the minds of reflecting men in all ages of the world. Nor 
is this wonderftd: for, were things differently constituted, it 
would be impossible for man to derive benefit from experi- 
ence ; and the powers of observation and memory would be 
subservient only to the gratification of an idle curiosity. In 
consequence of those uniform laws by which the succession of 
events is actually regulated, every fact collected with respect to 
the past is a foundation of sagacity and of skill with respect to 
the future ; and, in truth, it is chiefly this application of expe- 
rience to anticipate what is yet to happen, which forms the 
intellectual superiority of one individual above another. The 
remark holds equally in all the various pursuits of mankind, 



» Grid. Met, xv. 68. 
I shall only add to these quotations 
the epigram of Clandian on the instru- 
ment said to he inyented hj Archimedes 
for representing the movements of the 
heavenly hodies, in which yarious expres- 
sions occur coinciding remarkably with 
the scope of the foregoing observations. 
" Jupiter In psnro cam oenieret aBtherk vitro 
RL<it, et ad raperot talla dicta dedlt. 
Hucdne mortalis progrena poteotia euro ; 

Jam meus in firagUi luditur orbe labor. 
Jura PoU, renmqueJUUm, legeique Deorum 

Bcoe Byracoflias trautallt arte lenez. 
Indusu* variis famulatur q>iritaB astriB^ 

Et vivum certis motibus orgei opus. 
Percurrit proprium mentitoi signifer annum, 

Et timulata novo Cynthia mense redit 
Jamque ranm volvem aadax industria mun* 
dom 
Oandet^ et hornana Sjrdera mente re^^t. 



Quid ftdso insontem tonitni SaSmonea nlror ? 
iBmula naturn parva reperta mama." 

In the progress of philosophical re- 
finement at Rome, this metaphorical 
application of the word law seems to 
have been attended with the same con- 
sequences which (as 1 already observed) 
have resulted from an incautious use of 
it among some philosophers of modem 
Europe. Pliny tells us, that, in his time, 
these consequences extended both to 
the lettered and to the unlettered multi- 
tude. '' Pars alia astro suo eventus 
assignat, et naseendi Ugibus ; semelquo 
in omnes futuros unquam Deo decretum, 
in reliquum vero otium datum. Sedere 
coopit sententia hsec, pariterque ei em- 
ditum vulgus et rude in earn cursu 
vadit."— JVfl*. Hi*t. lib. ii. [c. 7.] 
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whether speculative or active. As an astronomer is able, by 
reasonings founded on past observations, to predict those phe- 
nomena of the heavens which astonish or terrify the savage ; — 
as the chemist, from his previous familiarity with the changes 
operated upon bodies by heat or by mixture, can predict the 
result of innumerable experiments, which to others furnish only 
matter of amusement and wonder ; — so a studious observer of 
human affairs acquires a prophetic foresight (still more incom- 
prehensible to the multitude) with respect to the future fortunes 
of mankind ; a foresight which, if it does not reach, like our 
anticipations in physical science, to particular and definite 
events, amply compensates for what it wants in precision, by 
the extent and variety of the prospects which it opens. It is 
from this apprehended analogy between the future and the 
pastj that historical knowledge derives the whole of its value ; 
and were the analogy completely to fail, the records of former 
ages would, in point of utility, rank with the fictions of poetry. 
Nor is the case different in the business of common life. Upon 
what does the success of men in their private concerns so essen- 
tially depend as on their own prudence ; and what else does 
this word mean, than a wise regard, in every step of their con- 
duct, to the lessons which experience has taught them P^ 

The departments of the universe in which we have an oppor- 
tunity of seeing this regtdar order displayed, are the three 
following : — 1. The phenomena of inanimate matter ; 2. The 
phenomena of the lower animals ; and, 3. The phenomena ex- 
hibited by the human race. 

1. On the first of these heads, I have only to repeat what was 
before remarked. That, in all the phenomena of the material 
world, the uniformity in the order of events is conceived by us 
to be complete and infallible ; insomuch that, to be assured of 
the same result upon a repetition of the same experiment, we 
require only to be satisfied that both have been made in circum- 
stances precisely similar. A single experiment, accordingly, if 
conducted with due attention, is considered, by the most can- 
tious inquirers, as suflBicient to establish a general physical fiict ; 

* ** Prudentiam qtiodammodo esse divinationem."— Com. Nep. in vita Aiiici 
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and if, on any occasion, it should be repeated a second time, for 
the sake of greater certainty in the conclusion, it is merely with 
a view of guarding against the eflfects of the accidental con- 
comitants which may have escaped notice when the first result 
was obtained. 

2. The case is nearly similar in the phenomena exhibited by 
the brutes ; the various tribes of which furnish a subject of 
examination so steady, that the remarks made on a few indivi- 
duals may be extended, with little risk of error, to the whole 
species. To this uniformity in their instincts it is owing that 
man can so easily maintain his empire over them, and employ 
them as agents or instruments for accomplishing his purposes ; 
advantages which would be wholly lost to him, if the operations 
of instinct were as much diversified as those of human reaacHi. 
Here, therefore, we may plainly trace a purpose or design, pCT- 
fectly analogous to that already remarked with respect to the 
laws which regulate the material world ; and the difference, in 
point of exact uniformity, which distinguishes the two classes 
of events, obviously arises from a certain latitude of action, 
which enables the brutes to accommodate themselves, in some 
measure, to their accidental situations, — rendering them, in con- 
sequence of this power of accommodation, incomparably more 
serviceable to our race than they would have been, if altogether 
subjected, like mere matter, to the influence of regular and 
assignable causes. It is, moreover, extremely worthy of ob- 
servation, concerning these two departments of the universe, 
that the uniformity in the phenomena of the latter presupposes 
a corresponding regularity in the phenomena of the former; 
insomuch that, if the established order of the material world 
were to be essentially disturbed, (the instincts of the brutes re- 
maining the same,) all their various tribes would inevitably 
perish. The uniformity of animal instinct, therefore, bears a 
reference to the constancy and immutability of physical laws, 
not less manifest than that of the fin of the fish to the pro- 
perties of the water, or of the wing of the bird to those of the 
atmosphere. 

3, When, from the phenomena of inanimate matter and those 
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of the lower animals, we turn our attention to the history of our 
own species, innumerable lessons present themselves for the 
instruction of all who reflect seriously on the great concerns of 
human Ufa These lessons require, indeed, an uncommon degree 
of acuteness and good sense to collect them, and a still more 
uncommon degree of caution to apply them to practice ; not 
only because it is difficult to find cases in which the combina- 
tions of circumstances are exactly the same, but because the 
peculiarities of individual character are infinite, and the real 
springs of action in our fellow-creatures are objects only of 
vague and doubtful conjecture. It is, however, a curious fact, 
and one which opens a wide field of interesting speculation, that, 
in proportion as we extend our views from particulars to gene- 
rals, and from individuals to conmiunities, human affairs exhibit 
more and more a steady subject of philosophical examination, 
and furnish a greater number of general conclusions to guide 
our conjectures concerning ftiture contingenciea To speculate 
concerning the character or talents of the individual Who shall 
possess the throne of a particular kingdom a hundred years 
hence, would be absurd in the extreme : but to indulge imagi- 
nation in anticipating, at the same distance of time, the con- 
dition and character of any great nation, with whose manners 
and political situation we are well acquainted, (although even 
here our conclusions may be widely erroneous,) could not be 
justly censured as a misapplication of our faculties equally vain 
and irrational with the former. On this subject, Mr. Hume 
has made some very ingenious and important remarks in the 
banning of his Essay on the Rise and Progress of the Arts 
and Sciences, 

The same observation is applicable to all other cases, in 
which events depend on a multiplicity of circiunstances. How 
accidental soever these circumstances may appear, and how 
much soever they may be placed, when individually considered, 
beyond the reach of our calculations, experience shews that 
they are somehow or other mutually adjusted, so as to produce 
a certain degree of uniformity in the result ; and this unifor- 
mity is the more complete, the greater is the niunber of circum- 
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stances combined What can appear more uncertain than the 
proportion between the sexes among the children of any one 
family 1 and yet how wonderfully is the balance preserved in 
the case of a numerous society I What more precarious than 
the duration of life in an individual I and yet, in a long list of 
persons of the same age, and placed in the same circumstances, 
the mean duration of life is found to vary within very narrow 
limits. In an extensive district, too, a considerable degree of 
regularity may sometimes be traced for a course of years, in 
the proportion of births and of deaths to the number of the 
whole inhabitants. Thus, in France, Necker informs us, that 
" the nmnber of births is in proportion to that of the inhabi- 
tants as one to twenty-three and twenty-four, in the districts 
that are not favoured by nature nor by moral circumstances ; 
this proportion is as one to twenty-five, twenty-five and a half, 
and twenty-six, in the greatest part of France ; in cities, as one 
to twenty-seven, twenty-eight, twenty-nine, and even thirty, 
according to their extent and their trade." " Such proportions," 
he observes, " can only be remarked in districts where there are 
no settlers nor emigrants, but even the differences arising from 
these," the same author adds, " and many other causes, acquire 
a kind of uniformity when collectively considered, and in the 
immense extent of so great a kingdom."^ 

It may be worth while to remark, that, on the principle 
just stated, all the different institutions for Assurances are 
founded. The object at which they all aim in common, is to 
diminish the number of accidents to which human life is ex- 
posed; or rather, to counteract the inconveniences resulting 
from the irregularity of individual events, by the uniformity of 
general laws. 

The advantages which we derive from such general conclu- 
sions as we possess concerning the order of nature, are so great, 
and our propensity to believe in its existence is so strong, that 
even in cases where the succession of events appears the most 
anomalous, we are apt to suspect the operation of fixed and 
constant laws, though we may be unable to trace them. The 

* Draiti de V AdminittratUm dcs Finances de France. 
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vulgar, in all coimtrieB, perhaps, have a propensity to imagine, 
that after a certain number of years, the succession of plentiful 
and of scanty harvests begins again to be repeated in the same 
series as before ; a notion to which Lord Bacon himself has 
given some coimtenance in the following passage : — " There is 
a toy which I have heard, and I would not have it given over, 
but waited upon a little, they say it is observed in the Low 
Countries, (I know not in what part,) that every five and 
thirty years, the same kind and suite of years and weathers 
come about again ; as great frosts, great wet, great droughts, 
warm winters, summers with little heat, and the like, and they 
call it the prime. It is a thing I do the rather mention, be- 
cause computing backwards I have found some concurrence/'^ 

Among the philosophers of antiquity, the influence of the 
same prejudice is observable on a scale still greater ; many of 
them having supposed, that at the end of the anntis magnus or 
Platonic year, a repetition would commence of all the transac- 
tions that have occurred on the theatre of the world* Accord- 
ing to this doctrine, the predictions in Virgil's PoUio will, 
sooner or later, be literally accomplished : — 

" Alter erit torn Tiphjs, et altera qiue vdiat Argo 
Delectos Heroos ; erunt etiam altera bella ; 
Atque itermn ad Trojam Inagnus mittetur AcluUes."* 

The astronomical cycles which the Greeks borrowed from the 
Egyptians and Chaldeans, when combined with that natural 
bias of the mind which I have just remarked, account suffi- 
ciently for this extension to the moral world, of ideas suggested 
by the order of physical phenomena. 

Nor is this hypothesis of a moral cycle^ extravagant as it 
unquestionably is, without its partisans among modem theorists, 

' JSsaaySj Art. 59. — [See quotation Qu«b qnAm longa sit, magna qnestio est : 

from Sir J. LesUe, Part ill. ch. i. § 3, esseverocertametdefinUamneeesaeeat:* 

of this work.— j;a.] — (i)eiVflrf.2>eorwm,Ub.ii.74.) "Hoc 

interrallo," Clavios observes, " quidam 

* [Eel. iy. 84.] — " Turn eflSoitur," sajs volunt, omnia qn^Bcanqne in mundo 

Cicero, speaking of this period, " cum sunt, eodem ordine esse reditura, quo 

solis et lunse, et quinque errantium ad nunc cemuntur." — Gommentar. in 

eandem inter se comparationem confectis Sphoeram Joannis de Saero Boeco, p. 

omnium spatiis, est facta couTersio. 57. Bomte, 1607. 
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The tram of thoaght, indeed, by which they have been led to 
adopt it, is essentially different; but it probably received no 
small degree of countenance, in their opinion, from the same bias 
which indSaenced the speculations of the ancientsr It has been 
demonstrated by one of the most profound mathematicians of the 
present age,^ that all the irregularities arising from the mutual 
action of the placets are, by a combinaticm of various arrange- 
ments, necessarily subjected to certain periodical laws, so as for 
ever to secure the stability and order of the system. Of this 
sublime conclusion it has been justly and beautifully observed, 
that ^' after Newton's theory of the elliptic orbits of the planets, 
La Oranges discovery of their periodical inequalities is, without 
doubt, the noblest truth in physical astronomy; while, in 
respect of the doctrine of final causes, it may truly be regarded 
as the greatest of all."^ The theorists, however, to whom I at 
present allude, seem disposed to consider it in a very differ- 
ent light, and to employ it for purposes of a very different 
tendency. "Similar periods, (it has been said,) but of an 
extent that affright the imagination, probably regulate the 
modifications of the atmosphere ; inasmuch as the same series 
of appearances must inevitably recur, whenever a coincidence 
of circumstances takes place. The aggregate labours of men, 
indeed, may be supposed, at first sight, to alter the operation of 
natural causes, by continually transforming the face of our 
globe ; but it must be recollected that, as the agency of animals 
is itself stimulated and determined solely by the influence of 
external objects, the re^-actions of living beings are compre- 
hended in the same necessary ^stem ; and, consequentiy, that 
all the events within the immeasurable circuit of the universe, 
are the successive evolution of an ext^ided series, which, at the 
returns of some vast period, repeats its eternal round during 
the endless flux of time." ^ 

On this very bold argument, considered in its connexion with 
the scheme of necessity, I have nothing to observe here. I have 

' M. De la Grange. from an article in the Monthly Beview. 

' Edinburgh JReview, vol. »i. p. 264. Sec vol. xviii. pp. 14-17. See Note L 
• The foregoing passage is traiiscril?€d 
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mentioned it merely as an additional proof of that irresistible 
propensity to believe in the permanent order of physical events, 
which seems to form an original principle of the human consti- 
tution ; — a belief essential to our existence in the world which 
we inhabit, as well as the foundation of all physical science ; 
but which we obviously extend far beyond the bounds autho- 
rized by sound philosophy, when we apply it, without any 
limitation, to that moral system, which is distinguished by 
peculiar characteristics, so numerous and important, and for 
the accommodation of which so many reasons entitle us to 
presume, that the material universe, with all its constant and 
harmonious laws, was purposely arranged. 

To a hasty and injudicious application of the same belief, in 
uiticipating the future course of human affairs, might be traced 
a variety of popular superstitions, which have prevailed, in a 
greater or less degree, in all nations and ages ; those supersti- 
tions, for example, which have given rise to the study of charms, 
of omens, of astrology, and of the different arts of divination. 
But the argument has been already prosecuted as far as its 
connexion with this part of the subject requires. For a fuller 
illustration of it, I refer to some remarks in my former volume, 
on the superstitious observances which, among rude nations, 
are constantly found blended with the practice of physic ; and 
which, contemptible and ludicrous as they seem, have an 
obvious foundation, during the infancy of human reason, in 
those important principles of our nature, which, when duly 
discq)lined by a more enlarged experience, lead to the sublime 
discoveries of inductive science.^ 

Nor is it to the earlier stages of society, or to the lower classes 
of the people, that these superstitions are confined. Even in 
the most enlightened and refined periods they occasionally 
appear ; exercising not unfrequently, over men of the highest 
genius and talents, an ascendant, which is at once consolatory 
and humiliating to the species. 

" Ecce fulgurum monitus, oraculorum praescita, aruspicum 
pnedicta, atque etiam parva dictu in auguriis sternutamenta et 

* Elem. vol, i. pp. 310 312, present edition. 
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o£feD8ione8 pedum. Divus Augustus laevum prodidit sibi cal- 
ceum praepostere inductum, quo die seditione militari prope 
afflietus est"^ 

" Dr. Johnson," says his aflFectionate and very communicative 
biographer, " had another particularity, of which none of his 
friends ever ventured to ask an explanatioru It appeared to 
me some superstitious habit, which he had contracted early, 
and from which he had never called upon his reason to disen- 
tangle hinoL This was, his anxious care to go out or in at a 
door or passage, by a certain number of steps from a certain 
point, or at least so as that either his right or his left foot (I 
am not certain which) should constantly make the first actual 
movement when he came close to the door or pa^aga Thus 
I conjecture : for I have, upon innumerable occasions, observed 
him suddenly stop, and then seem to count his steps with a 
deep earnestness; and when he had neglected or gone wrong 
in this sort of magical movement, I have seen him go back 
again, put himself in a proper posture to begin the ceremony, 
and, having gone through it, break from his abstraction, walk 
briskly on, and join his companion."^ 

The remark may appear somewhat out of place, but, after 
the last quotation, I may be permitted to say, that the person 
to whom it relates, great as his powers, and splendid as his 
accomplishments undoubtedly were, was scarcely entided to 
assert, that " Education is as well known, and has long been 
as well known, as ever it can be."^ What a limited estimate 
of the objects of education must this great man have formed I 
They who know the value of a well-regulated and unclouded 
mind, would not incur the weakness and wretchedness exhibited 
in the foregoing description, for aU his literary acquirements 
and literary fame. 

» Plinii Nat. HiaU lib. ii. [c. 7.] • Boewell^s Johnwn, vol. i. p. 514, 

■ BoBwelPs Johnsotif vol. i. p. 264, 4to edit. 
4to edit. 
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[Subsection] in,— Continuation of the Subject.— Oeneral remarks 
on the difference between the Evidence of Experience and that of 
Analogy, 

According to the account of Experience which has been 
hitherto given, its evidence reaches no farther than to an anti- 
cipation of the future from the past, in cases where the same 
physical cause continues to operate in exactly the same circum- 
stances. That this statement is agreeable to the strict philo- 
sophical notion of experience, will not be disputed. Wherever 
a change takes place, either in the cause itself, or in the 
circumstances combined with it iii our former trials, the anti- 
cipations which we form of the future cannot with propriety be 
referred to experience alone, but to experience co-operating 
with some other principles of our nature. In common dis- 
course, however, precision in the use of language is not to be 
expected, where logical or metaphysical ideas are at all con- 
cerned ; and, therefore, it is not to be wondered at, that the 
word experience should often be employed with a latitude 
greatly beyond what the fomler definition authorizes. When 
I transfer, for example, my conclusions concerning the descent 
of heavy bodies from one stone to another stone, or even from a 
stone to a leaden bullet, my inference might be said, with suffi- 
cient accuracy for the ordinary purposes of speech, to have the 
evidence of experience in its favour, if, indeed, it would not 
savour of scholastic affectation to aim at a more rigorous enun- 
ciation of the proposition. Nothing, at the same time, can be 
more evident than this, that the slightest shade of difference 
which tends to weaken the resemblance, or rather to destroy 
the identity of two cases, invalidates the inference from the one 
to the other, as far as it rests on experience solely, no less 
than the most prominent dissimilitudes which characterize th^ 
different kingdoms and departments of nature. 

Upon what ground do I conclude that the thrust of a sword 
through my body, in a particular direction, would be followed 
by instant death ? According to the popular use of language, 
the obvious answer would be— upon experience, and experience 
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alone. But surely this account of the matter is extremely 
loose and incorrect ; for where b the evidence that the internal 
structure of my body bears any resemblance to that of any of 
the other bodies which have been hitherto examined by anato- 
mists ? It is no answer to this question to tell me, that the 
experience of these anatomists has ascertained a uniformity of 
structure in every human subject which has as yet been dis- 
sected, and that, therefore, I am justified in concluding that 
my body forms no exception to the general rule. My question 
does not relate to the soundness of this inference, but to the 
principle of my nature, which leads me thus not only to reason 
from the past to the future, but to reason firom one thing to 
another, which, in its external marks, bears a c^iain degree of 
resemblance to it. Something more than experience, in the 
strictest sense of that word, is surely necessary to explain the 
transition from what is identically the same, to what is only 
similar ; and yet my inference in this instance is made with the 
most assured and unqualified confidence in the infallibility of 
the result No inference, founded on the most direct and long- 
continued experience, nor, indeed, any proposition established 
by mathematical demonstration, could more imperiously com- 
mand my assent 

In whatever manner the province of experience, strictly so 
called, comes to be thus enlarged, it is perfectly manifest^ that, 
without some provision for this purpose, the principles of our 
constitution would not have been duly adjusted to the scene in 
which we have to act. Were we not so formed as eagerly to 
seize the resembling features of different things and different 
events, and to extend our conclusions from the individual to 
the species, life would elapse before we had acquired the first 
rudiments of that knowledge which is essential to the preser- 
vation of our animal existence. 

This step in the history of the human mind has been little, 
if at all, attended to by philosophers, and it is certainly not 
easy to explain, in a manner completely satisfactory, how it is 
made. The following hints seem to me to go a considerable 
way towards a solution of the difficulty. 
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It is remarked by Mr. Smitli, in his Considercdions on the 
Formation ofLanguages^ that the origin of genera and species, 
which is commonly represented in the schools as the effect of 
an intellectual process peculiarly mysterious and unintelligible, 
is a natural consequence of our disposition to transfer to a new 
object the name of any other familiar object, which possesses 
such a degree of resemblance to it, as to serve the memory for 
an associating tie between themu It is in this manner, he has 
shewn, and not by any formal or scientific exercise of abstrac- 
tion, that, in the infancy of language, proper names are gradu- 
ally transformed into appellatives; or, in other words, that 
individual things come to be referred to classes or assortments.^ 

This remark becomes, in my opinion, much more luminous 
and important, by being combined with another very original 
one, which is ascribed to Turgot by Condorcet, and which I do 
not recollect to have seen taken notice of by any later writer on 
the human mind. According to the common doctrine of logi- 
cians, we are led to suppose that our knowledge begins in an 
accurate and minute acquaintance with the characteristical 
properties of individual objects ; and that it is only by the slow 
exercise of comparison and abstraction, that we attain to the 
notion of classes or genera. In opposition to this idea, it was 
a m^xim of Turgot's, that some of our most abstract and gene- 
ral notions are among the earliest which we form.^ What 

* A writer of great learning and • " M. Turgot croyoit qu'on 8*ctoit 

abflitj, (Dr. Magee of Dublin,) who has tromp6 en imaginant qu'en general I'es- 

done me the honour to animadvert on a prit n*acquiert des idecs gen^rales ou 

few paasages of my works, and who has abstraites que par la comparaison d'id^es 

softened his criticisms by some ezpres- plus particnli^res. Au contraire, nos 

sions of regard, by which I feel myself premieres idees sont tr^s-generales, puis- 

highly flattered, has started a very acute que ne yoyant d*abord qn'un petit nom- 

oljection to this theory of Mr. Smith, bre de qualit^s, notre id^e renferme tous 

which I think it incumbent on me to les ctres auzquels ces qnalites sont 

submit to my readers in his own words, communes. En nous ^clairant, en et- 

As the quotation, however, with the aminant davnutage, nos idees devien- 

remarks which I have to offer upon it, nent plus particuli^res sans jamais at- 

would extend to too great a length to teindre le dernier terrae ; et ce qui a pu 

be introduced here, I must delay enters tromper les m^taphysiciens, c'est qu'a- 

ing on the subject till the end of this lors precis^ment nons apprenons que 

Tolnme. See Note E. ces idees sont plus g^n^rales que nous 
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meaning he annexed to this maxim, we are not informed ; but 
if he understood it in the same sense in which I am disposed 
to interpret it, he appears to me entitled to the credit of a very 
valuable suggestion with respect to the natural progress of 
human knowledge. The truth is, that our first perceptions 
lead us invariably to confound.together things which have very 
little in common ; and that the specifical differences of indivi- 
duals do not begin to be marked with precision till the powers 
of observation and reasoning have attained to a certain degree 
of maturity. To a similar indistinctness of perception are to 
be ascribed the mistakes about the most familiar appearances 
which we daily see committed by those domesticated animals, 
with whose instincts and habits we have an opportunity of be- 
coming intimately acquainted. As an instance of this, it is suffi- 
cient to mention the terror which a horse sometimes discovers 
in passing on the road a large stone, or the waterfall of a mill 
Notwithstanding, however, the justness of this maxim, it is 
nevertheless true, that every scientific classification must be 
founded on an examination and comparison of individuals. 
These individuals must, in the first instance, have been ob- 
served with accuracy, before their specific characteristics could 
be rejected from the generic description, so as to limit tlie 
attention to the common qualities which it comprehends. 
What are usually called general ideas or general notionSy are, 
therefore, of two kinds, essentially different from each other ; 
those which are general merely from the vagueness and im- 
perfection of our information, and those which have been me- 
thodically generalized, in the way explained by logicians, in 
consequence of an abstraction founded on a cai'eful study of 
particulars. Philosophical precision requires, that two sets of 
notions, so totally dissimilar, should not be confounded to- 
gether, and an attention to the distinction between them will 

ne raviona d'abord suppos^." — Vie de Worhs^ published at Paris in 1808. — 

Turgotf p. 189. Berne, 1787. [But the truth, — that the primum coff- 

I have searched in vain for some ad- nitum is the confused, belongs to no 

ditional light on this interesting hint, modem philosopher. — JEd.] 
in the complete edition of Turgot's 
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be found to throw much light on various important steps in the 
natural history of the mind.^ 

One obvious effect of the grossness and vagueness in the per- 
ceptions of the inexperienced observer, must necessarily be to 
identify, under the same common appellations, immense multi- 
tudes of individuals which the philosopher will afterwards find 
reason to distinguish carefully from each other ; and as lan- 
guage, by its unavoidable reaction on thought, never fails to 
restore to it whatever imperfections it has once received, all the 
indistinctness which, in the case of individual observers, ori- 
ginated in an ill-informed judgment, or in a capricious fancy, 
comes afterwards in succeeding ages to be entailed on the 
in&nt understanding, in consequence of its incorporation with 
vernacular speecL These confused apprehensions produced by 
language, must, it is easy to see, operate exactly in the same 
way as the undistinguishing perceptions of children or savages ; 
the familiar use of a generic word, insensibly and irresistibly 
leading the mind to extend its conclusions from the individual 
to the genus, and thus laying the foundation of conclusions 
and anticipations which we suppose to rest on experience, when, 
in truth, experience has never been consulted. 

In all such instances, it is worthy of observation, we proceed 
ultimately on the common principle, that in similar circum- 
stances the same cause will produce the same effects; and, 

* The distinction above stated far- Many years after these observations 
nishes what seems to me the true were written, I had the satisfaction to 
answer to an argument which Charron, meet with the following experimental 
and many other writers since his time, confirmation of them, in the Abb^ Si- 
have drawn, in proof of the reasoning card*s Course of Ingtruction for the 
powers of brutes, from the universal Deaf and DunUf: " J'avois remarqiie 
conclusions which they appear to found que Massieu donnoit plus volontiers le 
on the observation of particulars. " Les meme nom, un nom commun, k plusieurs 
beates des singuliers concluent les nni* individus dans lesquels il trouvoit des 
versels, du regard d'un homme seul traits de ressemblance ; les noms indi- 
cognoissent tous hommes," &c. &c. — viduels supposoient des dififerences qu*il 
J)e la Sagease^ lib. i. chap. 8. n'6toit pas encore temps de lui faire 

Instead of saying that brutes gene- observer." — (Sicard, pp. 30, 31.) The 
raHxe things which are similar, would it whole of the passage is well worth con- 
not be nearer the truth to say, that they suiting, 
confound things which are different ? 
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when we err, the source of our error lies merely in identifying 
different cases which ought to be distinguished from each 
other. Great as may be the occasional inconveniences arising 
from this general principle thus misapplied, they bear no pro- 
portion to the essential advantages resulting from the disposi- 
tion in which they originate, to arrange and to classify — a 
disposition on which (as I have elsewhere shewn) the intellec- 
tual improvement of the species in a great manner hinges. 
That the constitution of our nature in this respect is, on the 
whole, wisely ordered, as well as perfectly conformable to the 
general economy of our frame, will appear from a slight survey 
of some other principles, nearly allied to those which are at pre- 
sent under our consideration. 

It has been remarked by some eminent writers in this part 
of the island,^ that our expectation of the continuance of tiie 
laws of nature has a very close affinity to our faith in human 
testimony. The parallel might perhaps be carried, without 
any over-refinement, a little farther than these writers have 
attempted, inasmuch as, in both cases, the instinctive principle 
is in the first instance unlimited, and requires for its correction 
and regulation, the lessons of subsequent experience. As the 
credulity of children is originally without bounds, and is after- 
wards gradually checl^ by the examples which they occa- 
sionally meet with of human falsehood, so, in the infiemcy of 
our knowledge, whatever objects or events present to our senses 
a strong resemblance to each other, dispose us, without any 
very accurate examination of the minute details by which they 
may be really discriminated, to conclude with eagerness, that 
the experiments and observations which we make with respect 
to one individual, may be safely extended to the whole clasa • 
It is experience alone that teaches us caution in such inferences, 
and subjects the natural principle to the discipline prescribed 
by the rules of induction. 

It must not, however, be imagined, that, in instances of this 

* See Reid*8 Inquiry into the Human Smith's Theory of Moral Sentiments^ 
3Iind, cbap. vi. sect. 24 ; Campboirs vol. ii. p. ?82, Hixlh editioo. 
i$8eriaiion on Mirades, part i. sect. 1 ; 
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sort, the instinctive principle always leads us astray ; for the 
analogical anticipations which it disposes us to form, although 
they may not stand the test of a rigorous examination, may yet 
be sufficiently just for all the common purposes of life. It is 
natural, for example, that a man who has been educated in 
Europe should expect, when he changes his residence to any of 
the other quarters of the globe, to see heavy bodies fall down- 
wards, and smoke to ascend, agreeably to the general laws to 
which he has been accustomed ; and that he should take for 
granted, in providing the means of his subsistence, that the ani- 
mals and vegetables which he has found to be salutary and nutri- 
tious in his native regions, possess the same qualities wherever 
they exhibit the same appearances. Nor are such expecta- 
tions less useful than natural ; for they are completely realized, 
as far as they minister to the gratification of our more urgent 
wants. It is only when we begin to indulge our curiosity with 
respect to those nicer details which derive their interest from 
great refinement in the arts, or from a very advanced state of 
physical knowledge, that we discover our first conclusions, how- 
ever just in the main, not to be mathematically exact ; and are 
led, by those habits which scientific pursuits communicate, to 
investigate the difference of circumstances to which the variety 
in the result is owing. After having found that heavy bodies 
fall downwards at the equator as they do in this island, the most 
obvious, and perhaps, on a superficial view of the question, the 
most reasonable inference would be, that the same pendulum 
which swings seconds at London, will vibrate at the same rate 
under the line. In this instance, however, the theoretical infer- 
ence is contradicted by the fact; but the contradiction is 
attended with no practical inconvenience to the multitude, while, 
in the mind of the philosopher, it only serves to awaken his 
attention to the different circumstances of the two cases, and, 
in the last result, throws a new lustre on the simplicity and 
riniformity of that law, from which it seemed, at first sight, an 
anomalous deviation. 

To this uniformity in the laws which regulate the order of 
physical events, there is something extremely similar in the 

VOL. III. M 
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systematical regularity (subject, indeed, to many exceptions) 
which, in every language, however imperfect, runs through the 
different classes of its words, in respect of their inflections, forms 
of derivation, and other verbal filiations or affinitiea How 
much this regularity or analogy (as it is called by grammarians) 
contributes to facilitate the acquisition of dead and foreign lan- 
guages, every person who has received a liberal education knows 
from his own experience. Nor is it less manifest, that the same 
circumstance must contribute powerfully to aid the memories 
of children in learning to speak their mother tongue. It is 
not my present business to ti'ace the principles in the human 
mind by which it is produced. All that I would remark is, 
the very early period at which it is seized by children ; as is 
strongly evinced by their disposition to push it a great deal too 
far, in their first attempts towards speech. This disposition 
seems to be closely connected with that which leads them to 
repose faith in testimony ; and it also bears a striking resem- 
blance to that which prompts them to extend their past ex- 
perience to those objects and events of which they have not 
hitherto had any means of acquiring a direct knowledge. It is 
jirobable, indeed, that our expectation, in all these cases, has 
its origin in the same common principles of o\xi nature ; and 
it is cei-tain that, in all of them, it is subservient to the im- 
portant purpose of facilitating the progress of the mind. Of 
this nobody can doubt, who considers for a moment, that the 
great end to be first accomplished was manifestly the commu- 
nication of the general rule ; the acquisition of the exceptions 
(a knowledge of which is but of secondary importance) being 
safely entrusted to the growing diligence and capacity of the 
learner. 

The considerations now stated may help us to conceive in 
what manner conclusions derived from experience come to be 
insensibly extended from the individual to the species ; partly 
in consequence of the gross and undistinguished nature of our 
first perceptions, and partly in consequence of the magical in- 
fluence of a common name. They seem also to shew, that this 
natural proctiss of thought, though not always justified by a 
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sound logic, is not without its use in the infancy of liimmn 
knowledge. 

In the various cases which have been hitherto under our 
review, our conclusions are said in popular, and even in philo- 
sophical language, to be founded on experience. And yet the 
truth unquestionably is, (as was formerly observed,) that the 
evidence of experience reaches no farther than to an anticipa- 
tion of the fiiture from the past, in instances where the same 
cause continues to operate in circumstances exactly similar. 
How much this vagueness of expression must contribute to 
mislead us in many of our judgments, will afterwards appear. 

The observations which I have to offer upon Analogy, con- 
sidered as a ground of scientific conjectiure and reasoning, will 
be introduced with more propriety in a future chapter. 

[Subsection] iv. — Continuation of the Subject, — Evidence of Testi- 
mony tacitly recognised as a Ground of Belief in our most Certain 
Conclusions concerning Contingent Truths, — Difference between the 
Logical and the Popular Meaning of the word JProbabilitg. 

In some of the conclusions which have been already under 
our consideration with respect to contingent truths, a species of 
evidence is admitted, of which no mention has hitherto been 
made, — I mean the evidence of testimony. In astronomical cal- 
culations, for example, how few are the instances in which the 
data rest on the evidence of our Own senses ; and yet our con- 
fidence in the result is not, on that account, in the smallest 
degree weakened. On the contrary, what certainty can be 
more complete, than that with which we look forward to an 
eclipse of tlie sun or the moon, on the faith of elements and 
of computations which we have never verified, and for the 
accuracy of which we have no ground of assurance whatever, 
but the scientific reputation of the writers from whom we have 
borrowed them ? An astronomer who should affect any scep- 
ticism with respect to an event so predicted, would render him- 
self no less an object of ridicule, than if he were disposed to 
cavil about the certainty of the sun's rising to-morrow. 
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Even in pure mathematics, a similar regard to testimony, 
accompanied with a similar faith in the faculties of others, is 
by no means uncommon. WTio would scruple, in a geome- 
trical investigation, to adopt, as a link in the chain, a theorem 
of ApoUonius or of Archimedes, although he might not have 
leisure at the moment to satisfy himself, by an actual examina- 
tion of their demonstrations, that they had been guilty of no 
paralogism, either from accident or design, in the course of 
their reasonings ? 

In our anticipations of astronomical phenomena, as well as 
in those which we form concerning the result of any familiar 
experiment in physics, philosophers are accustomed to speak of 
the event as only probable ; although our confidence in ite 
happening is not less complete, than if it rested on the basis of 
mathematical demonstration. The word probable, therefore, 
when thus used, does not imply any deficiency in the proof, but 
only marks the particular nature of that proof, as contradis- 
tinguished from another species of evidence. It is opposed, 
not to what is certain, but to what admits of being demon- 
strated after the manner of mathematicians. This difiers 
widely from the meaning annexed to the same word in popular 
discourse ; according to which, whatever event is said to be 
probable, is understood to be expected with some degree of 
doubt. As certain as death — as certain as the rising of the 
sun — are proverbial modes of expression in all countries ; and 
they are, both of them, borrowed from events which, in philo- 
sophical language, are only probable or contingent In like 
manner, the existence of the city of Pekin, and the reality of 
Caesar's assassination, which the philosopher classes with prchor- 
bilities, because they rest solely upon the evidence of testimony, 
are universally classed with certainties by the rest of mankind ; 
and in any case but the statement of a logical theory, the 
application to such truths of the vrord probable would be justly 
regarded as an impropriety of speech. This diflFerence between 
the technical meaning of the word probability, as employed by 
logicians, and the notion usually attached to it in the business 
of life, together with the erroneous theories concerning the 
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nature of demonstration, which I have already endeavoured to 
refute — have led many authors of the highest name, in some of 
the most important arguments which can employ human 
reason, to overlook that irresistible evidence which was placed 
before their eyes, in search of another mode of proof altogether 
unattainable in moral inquiries, and which, if it could be 
attained, would not be less liable to the cavils of sceptica 

But although, in philosophical language, the epithet pro- 
bable be applied to events which are acknowledged to be 
certain^ it is also applied to those events which are called pro- 
bdble by the vulgar. The philosophical meaning of the word, 
therefore, is more comprehensive than the popular ; the former 
denoting that particular species of evidence of which contingent 
truths admit ; the latter being confined to such degrees of this 
evidence as fall short of the highest. These different degrees 
of probability the philosopher considers as a series, beginning 
with bare possibility, and terminating in that apprehended in- 
fallibility, with which the phrase moral certainty is synony- 
mous. To tliis last term of the series the word probable is, in 
its ordinary acceptation, plainly inapplicable. 

The satisfaction which the astronomer derives from the exact 
coincidence in point of time, between his theoretical predic- 
tions concerning the phenomena of the heavens, and the corre- 
sponding events when they actually occur, does not imply the 
smallest doubt, on his part, of the constancy of the laws of 
nature. It resolves partly into the pleasure of arriving at the 
knowledge of the same truth, or of the same fact, by different 
media, but chiefly into the gratifying assurance which he thus re- 
ceives of the correctness of his principles, and of the competency 
of the human faculties to these sublime investigations. What 
exquisite delight must La Place have felt, when, by deducin*^ 
from the theory of gravitation, the cause of the acceleration of 
the moon's mean motion — an acceleration which proceeds at the 
rate of little more than 11" in a century — ^he accoimted, with 
such mathematical precision, for all the recorded observations 
of her place from the infancy of astronomical science ! It is 
from the length and abstruseness, however, of the reasoning 
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process, and from the powerful effect produced on the imagina- 
tion, by a calcidti^ which brings into immediate contrast with 
the immensity of time, such evanescent elements as the frac- 
tional parts of a second, that the coincidence between the com- 
putation and the event appears in this instance so peculiarly 
striking. In other respects, our confidence in the future result 
rests on the same principle with our expectation that the sun 
will rise to-morrow at a particular instant ; and, accordingly, 
now that the correctness of the theory has been so wonderfully 
verified by a comparison with facts, the one event is expected 
with no less assurance than the other. 

With respect to those inferior d^rees of probability to 
which, in common discourse, the meaning of that word is ex- 
clusively confined, it is not my intention to enter into any dis- 
cussions. The subject is of so great extent, that I could not 
hope to throw upon it any lights satisfactory either to my 
reader or to myself, without encroaching upon the space des- 
tined for inquiries more intimately connected with the theory 
of our reasoning powers. One set of questions, too, arising out 
of it, (I mean those to which mathematical calculations have 
been applied by the ingenuity of the modems,) involve some 
very puzzling metaphysical difficulties,^ the consideration of 
which would completely interrupt the train of our present 
speculations, I proceed, therefore, in continuation of those in 
winch we have been lately engaged, to treat of other topics of 
a more general nature, tending to illustrate the logical pro- 
cedure of the mind in the discovery of scientific truth. As an 
introduction to these, I propose to devote one whole chapter to 
some miscellaneous strictures and reflections on the logic of the 
schoola 

* I allude more particularly to tlio bert in his Opuscules Maihcmaiiquet, 
dotthtt Btarted on this sulject by D'AIcin- and Jn bis M^langet de LitUraiure. 
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CHAPTER III. 

OF THE ARISTOTELIAN LOGIC. 

BECTION I. — OF THE DEMONSTRATIONS OF THE SYLLOGISTIC RULilfi 
GIVEN BY ARISTOTLE AND HIS COMMENTATORS. 

The great variety of speculations wliicli, in the present etntc 
of science, the Aristotelian logic naturally suggests to a philsj- 
jBopbical inquirer, lays me, in this chapter, under the necessity 
of selecting a few leading questions, bearing immediately ui^ai 
the particular objects which I have in view. In treating uf 
these, I must of course suppose my readers to possess some pre- 
vious acquaintance with the subject to whicli they relate; but 
it is only such a general knowledge of its outlines and phraet u- 
logy, as, in all universities, is justly considered as an essentiiti 
accomplishment to those who receive a liberal education. 

I begin with examining the pretensions of the Aristoteliiiti 
logic to that pre-eminent rank which it claims among tiie 
sciences, professing not only to rest all its conclusions on tlie 
unmovable basis of demonstration, but to have reared tliis 
mighty fabric on the narrow ground-work of a single axioiiL 
" On the basis," says the latest of his commentators, " of one 
simple truth, Aristotle has reared a lofty and various structure 
of abstract science, clearly expressed and fully demonstrated,^^ 
Nor have these claims been disputed by mathematicians them - 
selves. " In logica," says Dr. Wallis, " structura pyllogisnti 
demonstratione nititur pure mathematica."^ And in anothur 

* Analysts of Aristotle's Works by the 150 pages of the Intrnductian to 

Dr. Gillies, vol. i. p. 83, 2d edit. [Dr. his translation of Aristotle's Rhttoric. — 

Gillies, in 1823, made articulate answers Ed.] 

to the preceding and following anti- ' See the Monitum prefixed to tho 

Aristotelic strictures of Mr. Stewart, in Miscellaneous Treatises annexed U^ \ h^ 
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passage : " Sequitur institutio logica, cominuni usui accommo- 
(lata. — Quo videant Tirones, syllogismorum leges strictissiinis 
demoDstrationibus plane mathematicis ita fundatas, ut conse- 
quentias habeant irrefragabiles, quaeque offuciis fallaciisque 
detegendis sint accommodatae."^ Dr. Reid, too, although he 
cannot be justly charged, on the whole, with any undue rever- 
ence for the authority of Aristotle, has yet, upon one occasion, 
spoken of his demonstrations with much more respect than 
thej appear to me entitled to. " I believe," says he, " it will 
be difficult in any science, to find so large a system of truths of 
so very abstract and so general a nature, all fortified by demon- 
stration, and all invented and perfected by one man. It shews 
a force of genius and labour of investigation, equal to the most 
arduous attempts."^ 

As the fact which is so confidently assumed in these pas- 
sages would, if admitted, completely overturn all I have hitherto 
said concerning the nature both of axioms and of demonstra- 
tive evidence, the observations which follow seem to form a 
necessary sequel to some of the preceding discussions. I ac- 
knowledge, at the same time, that my chief motive for intro- 
ducing them, was a wish to counteract the effect of those 
triumphant panegyrics upon Aristotle's Organon, which of late 
have been pronounced by some writers, whose talents and 
learning justly add much weight to their literary opinions, Mid 
an anxiety to guard the rising generation against a waste of 
time and attention, upon a study so little fitted, in my judg- 
ment, to reward their labour. 

The first remark which I have to offer upon Aristotle's 
demonstrations is, that they proceed on the obviously false sup- 
position of its being possible to add to the conclusiveness and 
authority of demonstrative evidence. One of the most remark- 
third volume of Dr. Wallis's MatJiema- safely inferred from a sentence which 
tic(il Works. aft4;rwardB occurs in the same tract. 

* Preface to the sanie voliime. " "When we go without the circle of the 

^Analysis [Acconn] of Aristotle's mathematical sciences, I know nothing 
Logic. — [Chap. iv. § 1.] in which there seeins to he so much de- 

^i'hat Dr. Reid, how^evcr, was per- monstratiun as in that part of logic 
fuctly aware that these demonstrations which treats of the figures and modes of 
are more specious than solid, may be syllogisms." — [Chap. iv. g 5.] 
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able circumstances which distinguishes this from that species 
of evidence which is commonly called moral or probable is, that 
it is not susceptible of degrees ; the process of reasoning, of 
which it is the result, being either good for nothing, or so per- 
fect and complete in itself, as not to admit of support from any 
adventitious aid. Every such process of reasoning, it is well 
known, may be resolved into a series of legitimate syllogisms, 
exhibiting separately and distinctly, in a light as clear and 
strong as language can afford, each successive link of the de- 
monstration. How far this conduces to render the demon- 
stration more convincing than it was before, is not now the 
question. Some doubts may reasonably be entertained upon 
this head, when it is considered, that, among the various expe- 
dients employed by mathematical teachers to assist the appre- 
hension of their pupils, none of them have ever thought of 
resolving a demonstration (as may always be easily done) into 
the syllogisms of which it is composed.^ But abstracting alto- 
gether from this consideration, and granting that a demonstra- 
tion may be rendered more manifest and satisfactory by being 
syllogistically stated ; upon what principle can it be supposed 
possible, after the demonstration has been thus analyzed and 
expanded, to enforce and corroborate, by any subsidiary reason- 
ing, that irresistible conviction which demonstration necessarily 
conmiands ? 

It furnishes no valid reply to this objection, to allege that 

1 From a passage, indeed, in a me- &c. — Acta Ervdiiorum^ voL i. p. 285. 

moirby I^ibnitz, (printed in the volume Venet. 1740. — [Original Edition ; third 

of the Ada JSmdiiarum, for 1684,) it year, third volume, p. 541 ; LeibniHi 

would seem that a commentary of this Operaj Dutensii, tom.'ii. p. 17. — Ed,] 
kind, on the first six books of Euclid, ^ I have not seen either of the works 

had been actually carried into execution alluded to in the above sentence, and 

by two writers, whose names he men- upon less respectable authority, should 

tions. " Firma aatem demonstratio est, scarcely have conceived it to be credi- 

qute pnescriptam a logica formam ser- ble, that any person capable of under- 

vat, non quasi semper ordinatis schola- standing Euclid, had ever seriously 

rom more syllogismis opus sit (quales engaged in such an undertaking. It 

Ckri$tumu8 Herlinus et Chnradtu would have been difficult to devise a 

l)a$i/podiu4 in sex priores Euclidls more effectual expedient for exposing, to 

libros exhibuerunt) sed ita saltem ut the meanest understanding, the futility 

argumentatio concludat vi formie," &c. of the syllogistic theory. 
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mathematicians often employ themselves in inventing different 
demonstrations of the same theorem ; for, in such instances, 
their attempts do not proceed from any anxiety to swell the 
mass of evidence, by finding (as in some other sciences) a va- 
riety of collateral arguments, all bearing, with their combined 
force, on the same truth ; — their only wish is, to discover the 
easiest and shortest road by which the truth may be reached. 
In point of simplicity, and of what geometers call degance^ 
these various demonstrations may differ widely from each other ; 
but in ix)int of sound logic, they are all precisely on the same 
footing. Each of them shines with its own intrinsic light alone ; 
and the first which occurs (provided they be all equally under- 
stood) commands the assent not less irresistibly than the last 

The idea, however, on which Aristotle proceeded, in attempt- 
ing to fortify one demonstration by another, bears no analogy 
whatever to the practice of mathematicians in multiplying 
proofs of the same tlieorem ; nor can it derive the slightest 
countenance from their example. His object was not to teach 
us how to demonstrate the same thing in a variety of different 
ways ; but to demonstrate, by abstract reasoning, the conclu- 
siveness of demonstration. By what means he set about tlie 
accomplishment of his purpose, will afterwards appear. At 
present, I speak only of his design ; which, if the foregoing 
remarks be just, it will not be easy to reconcile with correct 
views, either concerning the nature of evidence, or the theory of 
the human understanding. 

For the sake of those who have not previously turned their 
attention to Aristotle's Logic, it is necessary, before proceeding 
farther, to take notice of a peculiarity (and, as appears to me, 
an impropriety) in the use which he makes of the epithets 
demonstrative and dialectical, to mark the distinction between 
the two great classes into which he divides syllogisms ; a mode 
of speaking which, according to the common use of language, 
would seem to imply that one species of syllogisms may be more 
conclusive and cogent than another. That this is not the case, 
is almost self-evident ; for, if a syllogism be perfect in Jbrm, 
it must of necessity be not only conclusive, but demonstratively 
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conclusive. Nor is this, in fact, the idea which Aristotle him- 
self annexed to the distinction ; for he tells us, that it does not 
refer to the ybrm of syllogisms, but to their matter; — or, in 
plainer language, to the degree of evidence accompanying the 
premises on which they proceed.^ In the two books of his last 
Analytics^ accordingly, he treats of syllogisms which are said 
to be demonstrative, because their premises are certain ; and in 
his Topics^ of what he calls dialectical syllogisms, because their 
premises are only probable. Would it not have been a clearer 
and juster mode of stating this distinction, to have applied the 
epithets demonstrative and dialectical to the truth of the con- 
elusions resulting from these two classes of syllogisms, instead 
of applying them to the syllogisms themselves ? The phrase 
demonstrative syllogism certainly seems, at first sight, to express 
rather the complete and necessary connexion between the con- 
clusion and the premises, than the certainty or the necessity of 
the tniths which the premises assume. 

To this observation it may be added, (in order to prevent any 
misapprehensions from the ambiguity of language,) that Aris- 
totle's idea of the nature of demonstration is essentially diflferent 
from that which I have already endeavoured to explain. " In 
aU demonstration," says Dr. Gillies, who, in this instance, has 
very accurately and clearly stated his author's doctrine, " the 
first principles must be necessary, immutable, and therefore 
eternal truths, because these qualities could not belong to the 
conclusion, unless they belonged to the premises, which are its 
causes."^ According to the account of demonstrative or mathc- 

* To the same purpose also Dr. Wallis : non sunt absolute certa), et nniTersaliter 

^ Syllogismus TopUnu (qui et DialeC' verte ; sed saltern probabiles, atque ut- 

ticua dici solet) talis haberi solet syllo* plnrimum verae." — Wallis, Logica^ lib. 

gismus (seu sjllogismorum series) qui iii. cap. xxiii. 
finnam potins pnesumptiouem, sea opi- 

nioncm valde probabilem creat, quam • Aristotle's Ethics and Politics^ &c., 

absolutam certitudinem. Non quideni by Dr. Gillies, vol. i. p. 96. 

ratione FormcB, (nam syllogismi omnes, I am much at a loss how to reconcile 

si in justa forma, sunt demonstrativi ; this account of demonstrative evidence 

hoc est, si pnemissae vere sint, vera erit with the view which is given by Dr. 

et conclusio,) sed ratione Materia;, scu Gillies of the nature of syllogism, and of 

Prnemissarum ; qiim ipsw, utplnrimum, the principles on which the syllogistic 
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matical evidence formerly given, the first principles on which it 
rests are not eternal and immutable truths, but definitions or 
hypotheses; and, therefore, if the epithet demonstrative be 
understood, in our present argument, as descriptive of that 
peculiar kind of evidence which belongs to mathematics, the 
distinction between demonstrative and dialectical eyllogisms is 
reduced to this : that in the former, where all that is asserted 
is the necessary connexion between the conclusion and the pre- 
mises, neither the one nor the other of these can with propriety 
be said to be either true or false, because botii of them are 
entirely hypothetical ; in the latter, where the premises are 
meant to express truths or facts, (supported on the most fa- 
vourable supposition, by a very high degree of probability,) the 
conclusion must necessarily partake of that uncertainty in which 
the premises are involved. 

But what I am chiefly anxious at present to impress on the 
minds of my readers, is the substance of the two following pro- 
positions : — First, That dialectical syllogisms (provided they be 
not sophistical) are not less demonstratively conclusive, so far as 
the process of reasoning is concerned, than those to which this 
latter epithet is restricted by Aristotle ; and, secondly, That it 
is to the process of reasoning alone, and not to the premises on 
which it proceeds, that Aristotle's demonstrations exclusively 

theory is founded. In one passage ple$ — to truflts founded in the natural 

(p. 81) he tells us, that "Aristotle in- and universal texture of langufige — tbo 

vented the syllogism, to prevent impo- epithets of neeeasaryy imnwtdblU, aiid 

sition arising from the abuse of words :" eternal f 

in a second, (p. 83,) that " the simple I am unwilling to lengthen this note, 

truth on which Aristotle has reared a otherwise it might be easily shewn how 

lofty and various structure of abstract utterly irreconcilable, in the present 

science, clearly expressed, and fulhf instance, are the glosses of this ingeni- 

demonstrated — is itself founded in the ous commentator with the text of his 

natural and universal texture of Ian- author. Into some of these glosses it 

guage :" in a third, (p. 86,) that " the is probable that he has been uncon- 

doctrines of Aristotle's Organon have sciously betrayed, by his anxiety to 

been strangely perplexed by confound- establish the claim of his iavourite phi- 

m^ the grammatical princlpUa on which losopher to the important speculations 

thtU work is huiU with mathematical of Locke on " the abuse of words t*^ and 

axioms.'^ Is it possible to suppose, that to those of some later writers on '* Ian- 

Aristotle could have ever thought of guage considered as an instrument of 

applying to mere grammatical princi- thought.*' 
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refer. The sole object, therefore, of these demonstrations is, (as 
I ab-eady remarked,) not to strengthen by new proofs prin- 
ciples which were doubtful, or to supply new links to a chain 
of reasoning which was imperfect, but to confirm one set of 
demonstrations by means of another. The mistakes into which 
some of my readers might have been led by the contrast which 
Aristotle's language implies between dialectical syllogisms, and 
those which he honours, with the title of demonstrative, will I 
trust furnish a sufficient apology for the length of this expla- 
nation. 

Having enlarged so fully on the professed aim of Aristotle's 
demonstrations, I shall despatch in a very few pages what I 
have to offer on the manner in which he has carried his design 
into effect If the design be as unphilosophical as I have 
endeavoured to shew that it is, the apparatus contrived for its 
execution can be considered in no other light than as an object 
of literary curiosity. A process of reasoning which pretends 
to demonstrate the legitimacy of a conclusion which, of itself, 
by its own intrinsic evidence, irresistibly commands the assent, 
must, we may be perfectly assm-ed, be at bottom unsubstantial 
and illusory, how specious soever it may at first sight appear. 
Supposing all its inferences to be strictly just, it can only bring 
us round again to the point from whence we set out. 

The very acute strictures of Dr. Reid, in his Analysis 
[Account] of Aristotle's Logic, on this part of the Syllogistic 
Theory, render it superfluous for me, on the present occasion, 
to enter into any details upon the subject. To this small, but 
valuable tract, therefore, I beg leave to refer my readers ; con- 
tenting myself with a short extract, which contains a general and 
compendious view of the conclusion drawn, and of the argument 
used to prove it, in each of the three figures of syllogisms.^ 

" In the first figure, the conclusion affirms or denies some- 
thing of a certain species or individual; and the argument to 
prove this conclusion is. That the same thing may be affirmed 
or denied of the whole genus to which that species or indin- 
dual belongs. 

» [Olinp. iv. g r>.] 
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" In the second figure, the conclusion is, That some species 
or individual does not belong to such a genus ; and the argu- 
ment is, That some attribute common to the whole genus does 
not belong to tliat species or individual 

" In the third figure, the conclusion is. That such an attri- 
bute belongs to part of a genus ; and the argument is, That 
tlie attribute in question belongs to a species or individual 
which is part of that genua 

" I apprehend that, in this short view, every conclusion tliat 
falls within the compass of the three figures, as well as the 
mean of proof, is comprehended. The rules of all the figures 
might be easily deduced from it ; and it appears that there is 
only one principle of reasoning in all the three, so that it is not 
strange that a syllogism of one figure should be reduced to one 
of another figure. 

" The general principle in which the whole terminates, and 
of which every categorical syllogism is only a particular appli- 
cation, is this, that ' What is affirmed or denied of the whole 
genus, may be affirmed or denied of every sj^ecies and indivi- 
dual belonging to it' This is a principle of undoubted certainty 
indeed, but of no great depth. Aristotle and all the logicians 
assume it as an axiom, or first principle, from which the syllo- 
gistic system, as it were, takes its departure; and after a 
tedious voyage, and great expense of demonstration, it lands 
at last in this principle as its ultimate conclusion. euros 
hominum ! quantum est in rebus inane .'"^ 

When we compare this mockery of science with the un- 
rivalled powers of the inventor, it is scarcely possible to avoid 
suspecting, that he was anxious to conceal its real poverty and 
nakedness, under the veil of the abstract language in which it 
was exhibited. It is observed by the author last quoted, that 
Aristotle hardly ever gives examples of real syllogisms to illus- 
trate his rules ; and that his commentators, by endeavouring to 
supply this defect, have only brought into contempt the theory 
of their master. " We acknowledge," says he, " that this was 
charitably done, in order to assist the conception in matters so 

^ This axiom is called, in sclidnstic language, tlie dictum de omni et de nvUo. 
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very abstrax^t ; but whether it was prudently done for the honour 
of the art, may be doubted/*^ One thing is certain^ that when 
we translate any of Aristotle's demonstrations from the general 
and enigmatical language in which he states it, into more 
familiar and intelligible terms, by applying it to a particular 
example, the mystery at once disappears, and resolves into some 
self-evident .or identical puerility. It is surely a strange mode 
of proof, which would establish the truth of what is obvious, 
and what was never doubted of, by means of an argument 
which appears quite unintelligible, till explained and illustrated 
by an instxnce perfectly similar to the very thing to be proved. 

"If A," says Aristotle, " is attributed to every B, and B to every 
C, it follows necessarily, that A may be attributed to every C."^ 
Such is the demonstration given of the first mode of the first 
figure ; and it is obviously nothing more than the axiom called 
the dictum de omni, concealed under the disguise of an uncoutli 
and cabalistical phraseology. The demonstrations given of the 
other legitimate modes are all of the same description. 

In disproving the illegitimate modes, he proceeds after a 
similar manner ; condescending, however, in general, to supply 
us, by way of example, with three [concrete] terms, such as 
bomim, habitus^ jyruderiiia; album, equus, cygnus r—vfhich 
three terms, we are left, for our own satisfaction, to form into 
illegitimate syllogisms of the particular figure and mode which 
may be under consideration. The manifest inconclusiveness 
of every such syllogism, he seems to have thought, might assist 
readers of slower apprehension in perceiving more easily the 
import of the general proposition. The inconclusiveness, for 

* [ReUVs Accouvt of Atisf ode's Ijogir^ theory to demonstrate itself. It is 
ch. ir. § 3.] curioQS how it should have escaped him, 

• Analt/t. Prior. \\\h. i.] cap. iv. [g 4.] that, in attempting to shun this fallacy, 
It is ohyioas that Aristotle's sym- he had fallen into another exactly of 

bolical demonstrations might be easily the same description ; — that of em- 
thrown into the form of symbolical syllo- ploying an argument in the common 
gisms. Tlie circomstance which in- form to demonstrate the legitimacy 
dnced him to prefer the former mode of of syllogisms, after having represented 
statement, was probably that he might a syllogiutic analysis as the only in- 
avoid the appearance of reasoning in fallible test of the legitimacy of a de- 
ft circle, by employing the syllogistic monstration. 
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instance, of those modes of the first figure, in which the major 
is particular, is thus stated and explained : " If A is or is not 
in some B, and B in every C, no conclusion follows. Take for 
the terms in the aflBrmative case, goody habits prudence ; in 
the negative, good, habit, ignorance"'^ With resfiect to such 
passages as this, Dr. Reid has perfectly expressed my feeling, 
when he says, " That the laconic style of the author, the use 
of symbols not familiar, and, in place of giving an example, his 
leaving us to form one from three assigned terms, give such 
embarrassment to a reader, that he is like one reading a book 
of riddles."^ Can it be reasonably supposed, that so great an 
obscurity in such a writer was not the effect of some syste- 
matical design ? 

From the various considerations already stated, I might 
perhaps, without proceeding farther, be entitled to conclude, 
that Aristotle's demonstrations amount to nothing more than 
to a specious and imposing parade of words ; but the innumer- 
able testimonies to their validity, from the highest names, and 
the admii^ation in which they continue to be held by men of 
distinguished learning, render it necessary for me, before dis- 
missing the subject, to unfold a little more completely some 
parts of the foregoing argument 

It may probably appear to some of my readers superfluous 
to remark, after the above cited specimens of the reasonings in 
question, that not one of these demonstrations ever carry the 
mind forward, a single step, from one truth to another ; but 
merely from a general axiom to some of its particular exempli- 
fications. Nor is this all ; they carry the mind in a direction 
opposite to that in which its judgments are necessarily formed. 
The meaning of a general axiom, it is well known, is seldom, 
if ever intelligible, till it has been illustrated by some example ; 
whereas Aristotle, in all his demonstrations, proceeds on the 
idea, that the truth of an axiom, in particular instances, is a 

* AnaJyt. Piior. [lib. i] cap. iv. the uae wliicb Ari.stotle, in his dcrofin- 
[? 15.] strarions, haa made of the letters of the 

* [Aceoun*^ &c., ch. iv. § 4.] — Dr. alphabet. For some remarks on this 
Gillies has attempted a vindication of attempt, see Note L. 
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logical consequence of its truth, as enunciated in general terms. 
Into this mistake, it must be owned, he was not unnaturally 
led by the place which is assigned to axioms at the beginning 
of the elements of geometry, and by the manner in which they 
were afterwards referred to in demonstrating the propositions. 
" Since A," it is said, " is equal to B, and B to C, A is equal 
to C ; /oTj tilings which are equal to one and the same thing^ 
are equal to one another" This place, I have little doubt, has 
been occupied by mathematical axioms, as far back, at least, as 
the foundation of the Pythagorean school ; and Aristotle's funda- 
mental axiom will be found to be precisely of the same descrip- 
tion. Instead, therefore, of saying, with Dr. Gillies, that " on 
the basis of one single truth Aristotle has reared a lofty and 
various structure of abstract science,"— -it would be more cor- 
rect to say, that the whole of this science is comprised or 
implied in the terms of one single axiom. Nor must it he 
forgotten, (if we are to retain Dr. Gillies's metaphor,) that the 
structure may, with much more propriety, be considered as the 
basis of the axiom, than the axiom of the structure. 

When it is recollected that the greater part of our best 
philosophers (and among the rest Dr. Reid) still persevere, after 
all that Locke has urged on the opposite side of the question, 
in considering axioms as the ground-work of mathematical 
science, it will not appear surprising, that Aristotle's demon- 
strations should have so long continued to maintain their 
ground in books of logic. That this idea is altogether erroneous, 
in so far as mathematics is concerned, has been already suf- 
ficiently shown ; the whole of that science resting ultimately, 
not on axioms, but on definitions or hypotheses. By tho^e 
who have examined my reasonings on this last point, and who 
take the pains to combine them with the foregoing remarks, I 
trust it will be readily allowed, that the syllogistic theory 
furnishes no exception to the general doctrine concerning 
demonstrative evidence, which I formerly endeavoured to 
establish ; its pretended demonstrations being altogether nuga- 
tory, and terminating at last (as must be the case with every 
process of thought involving no data but what are purely 

VOL. iir. N 
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axiomatical) in the very proposition from which they originally 
set out 

The idea that all demonstrative science must rest ultimately 
on axioms, has been borrowed, with many other erroneous 
maxims, from the logic of Aristotle ; but is now, in general, 
stated in a manner much more consistent (although, perhaps, 
not nearer to the truth) than in the works of that philosopher. 
According to Dr. Reid, the degree of evidence which accom- 
panies our conclusions, is necessarily determined by the degree 
of evidence which accompanies our first principles ; so that if 
the latter be only probable, it is perfecUy impossible that the 
former should be certain. Agreeing, therefore, with Aristotle, 
in considering axioms as the basis of all demonstrative science, 
he was led, at the same time, in conformity with the doctrine 
just mentioned, to consider them as eternal and inmiutable 
truths, which are perceived to be such by an intuitive judgment 
of the understanding. This, however, is not the language of 
Aristotle ; for while he tells us that there is no demonstration 
but of eternal truths,^ he asserts that the first principles which 
are the foundation of all demonstration, are got by induction 
fix)m the informations of sense.* In what manner this appar- 
ent contradiction is to be reconciled, I leave to the considera- 
tion of his ftiture commentators. 

For my own part, I cannot help being of opinion with Lord 
Monboddo, (who certainly was not wanting in a due respect for 
the authority of Aristotie,) that the syllogistic theory would 

matiX9» i| J» « ri/XX«yir/«0f, •rt ^>ay»n a&ri, ri;^9tis d^X^ *'^ l«rfm^«f. i«» 

ttvrnf «<r#J«/$«»»r, M»i rif (avXSf ttviTt) •», lirtfriiftfit. {Analyt. Pott. lib. ii. cap. 

iinr»it^uit' *vm Urtv Si^m, irHtil^ts Ttif 19. [§5.]) The whole chapter may be 

^tt^rSf^ tfv^ WiffT^fAn iv-kHf, «xx' read with adyantage by those who wish 

«^rwf , wrw*!^ Mark rty«/3f/3«««; — AnalyU for a fuller explanation of Aristotie's 

Post. lib. i. cap. 8. [§ 1.] opinion on this question. His illustra- 

' 'E« ^h 9u* Mi^ffwt ylyftroi fitfifm. tion of the intellectual process by which 

\k IX /nf^f^nt iriXXduig r»u avT»v ytvt- general principles are obtained from the 

fitivne, If/tv-ttfia. at ya^ trcXXmi fivn/iat perceptions of sense, and from reiterated 

rf &fJf*ft i/^w'fifm fiia Wrif U S* acts of memory resolving into one ex- 

IfiTUfiag If i« wcfTtff iftfi^^avres rtv peHence, is more particularly desenring 

xatiXjn* ir r^ ''^"AI?. •*••*' ^vcf wa^a ra of attention. 
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have accorded much better with the doctrine of Plato concern- 
ing general ideas, than with that held on the same subject by 
the founder of the Peripatetic school.^ To maintain that in 
all demonstration we argue from generals to particulars, and, 
at the same time, to assert that the necessary progress of our 
knowledge is fix)m particulars to generals, by a gradual induc- 
tion fix)m the informations of sense, do not appear, to an 
ordinary understanding, to be very congruous parts of the same 
system f and yet the last of these tenets has been eagerly 
claimed as a discovery of Aristotle, by some of the most zealous 
admirers of his logical demonstrations.^ 

V. pp 



* Ancient Metaphysics, vol 
184,186. 

* It may perhaps be asked, Is not this 
the very mode of philosophizing recom- 
mended by Bacon, first, to proceed 
analjrtically iBrom particnlars to generals, 
and then to reason synthetically from 
generals to particulars? My reply to 
this question (a question which will not 
puzzle any person at all acquainted with 
the subject) I must delay, till I shall haye 
an opportunity, in the pr(^ress of my 
work, of pointing out the essential dif- 
ference between the meanings annexed 
to the word induction, in the Aristo- 
telian and in the Baconian logic. Upon 
the present occasion, it is sufficient to 
observe, that Bacon's plan of investiga- 
tion was never supposed to be applicable 
to the discovery of principles which are 
necessary and eternal. 

* See Dr. QiDies's Analysis of Aris- 
iotys Works, passim. 

In this learned, and, on the whole, 
very instructive performance, I find 
several doctrines ascribed to Aristotle, 
which appear not a little at variance 
with each other. The following pas- 
sages (which I am led to select from 
their connexion with the present argu- 
ment) strike me as not only widely dif- 
ferent, but completely contradictory in 
their import. 

'• According to Aristotle, definitions 



are tho foundations of all science ; httt 
those fountains are pure only when 
they originate in an accurate examina- 
tion, and patient comparison of the per- 
ceptible qualities of individual objects.''^ 
—Vol. i. p. 77. 

" Demonstrative truth can apply only 
to those things which necessarily exist 
after a certain manner, and whose state 
is unalterable ; and we know those 
things when we know their causes : 
Thus we know a mathematical proposi- 
tion, when we know the causes that 
make it true; that is, when we know all 
the intermediate prepositions, up to the 
first principles or axioms, on which it is 
ultimately 6«itt."— Ibid. pp. 95, 96. 

It is almost superfluous to observe, 
that while the former of these quotations 
founds all demonstrative evidence on 
definitions, the latter founds it upon 
axioms. Nor is this all. The former 
(as is manifest from the second clause 
of the sentence) can refer only to con- 
tingent truths ; inasmuch as the most 
accurate examination of the perceptible 
qualities of individual objects can never 
lead to the knowledge of things which 
necessarily exist after a certcdn manner. 
The latter as obviously refers (and ex- 
clusively refers) to trnths which resem- 
ble mathematical theorems. 

As to Aristotle's assertion, that de- 
finitions are the first principles of all de- 
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In this poiut of view, Lord Monboddo has certainly eon- 
ductedj with greater skill, his defence of the syllogistic theory ; 
inasmuch as he has entirely abandoned the important conclu- 
sions of Aristotle concerning the natural progress of human 
knowledge ; and has attempted to entrench himself in (what 
was long considered as one of the most inaccessible fastnesses 
of the Platonic philosophy) the very ancient theory, which 
ascribes to general ideas an existence necessary and eternal. 
Had he, upon this occasion, after the example of Aristotle, 
confined himself solely to abstract principles, it might not have 
been an easy task to refute, to the satisfaction of common 
readers, his metaphysical arguments. Fortunately, however, 
he has favoured us with some examples and illustrations, 
which render this undertaking quite imnecessary, and which, 
in my opinion, have given to the cause which he was anxious 
to support, one of the most deadly blows which it has ever re- 
ceived. The following panegyric, in particular, on the utility 
of logic, while it serves to shew that, in admiration of the Aris- 
totelian demonstrations, he did not yield to Dr. Gillies, forms 
precisely such a comment as I myself could have wished for, 
on the leading propositions which I have now been attempting 
to establish. 

*• Inproof of the utility of logic," says Lord Monboddo, " I 
will give an example of an argument to prove that man is a 
substance ; which argument, put into the sj'llogistic form, is 
this : — 

Every Animal is a Substance ; 

Eveinj Man is an Animal ; 

Therefore every Man is a Substance, 

mo}i$t rations, («/ «(;^«< t«i> ««r«)f<^i«y $1 considered, that the commentary upon 

i^i^ft0i,[Anali/t.Pb8t.^h/n.c.Sf§W,]) these words, quoted above from Dr. 

it imdoubtedly seems, at first view, to Gillies, absolutely caxrZtuiM mathematics 

coincide exactly with the doctrine which from the number of those sciences 

I was at so much pains to inculcate, to which they are to be applied. On 

in treating of that peculiar evidence this point, too, Aristotle's own language 

which belongs to mathematics. I hope, is decisive. *£^ tltayMmm* «^« rvXA.«>^ 

however, I shall not, on this account, tr/^if l^ri* n ttTQu^tt. — Ancdtfi, Jhtier. 

be accused of plagiarism, when it is Hb. i. cap. iv. [§ 1.] 
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" There is no man, I believe, who is not convinced of the 
truth of the conclusion of this syllogism : But how he is con- 
vinced of this, and for what reason he believes it to be true, no 
man can tell, who has not learned, from the logic of Aristotle, 
to know what a proposition and what a syllogism is. There he 
will learn, that every proposition aflSrms or denies something of 
some other thing. What is affirmed or denied, is called the 
Pi'edicate ; and that of which it is affirmed or denied, is called 
the Subject. The predicate being a more general idea than 
the subject of which it is predicated, must contain or include 
it, if it be an affirmative proposition ; or if it be a negative 
proposition, it must exclude it. This is the nature of proposi- 
tions : And as to syllogism, the use of it is to prove any pro- 
position that is not self-evident. And this is done by finding 
out what is called a middle term ; that is, a term connected 
with both the predicate and the subject of the proposition to 
be proved. Now, the proposition to be proved here is, that 
man is a substance ; or, in other words, that substance can be 
predicated of man: And the middle term by which this con- 
nexion is discovered, is animal^ of which substance is predi- 
cated ; and this is the major proposition of the syllogism, by 
which the major terra of the proposition to be proved, is predi- 
cated of the middle term. Then animjol is predicated of wa», 
and this is the minor proposition of the syllogism, by which the 
middle term is predicated of the lesser term, or subject of the 
proposition to be proved. The conclusion therefore is, that as 
substance contains animal, and man is contained in animal, or 
is part of animal, therefore substance contains man. And the 
conclusion is necessarily deduced from the axiom I have men- 
tioned, as the foundation of the truth of the syllogism, ^ That 
the whole is greater than any of its parts, and contains them 
all' So that the truth of the syllogism is as evident as when 
we say, that if A contain B, and B contain C, then A con- 
tains C. 

" In this manner Aristotle has demonstrated the truth of the 
syllogism. But a man who has not studied his logic, can no 
more tell why he believes the truth of the syllogism above men- 
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tioncd, concerning man being a substance^ than a joiner, or any 
common mechanic, who applies a foot or a yard to the length 
of two bodies, and finds that both agree exactly to that mea- 
sure, and are neither longer nor shorter, can give a reason why 
he believes the bodies to be equal, not knowing the axiom of 
Euclid, ^ That two things, which are equal to a third thing, 
are equal to one another/ 

" By this discovery Aristotle has answered the question, 
which Pontius Pilate, the Roman Grovernor, asked of our 
Saviour, What Truth is ? The answer to which appears now 
to be so obvious, that I am persuaded Pilate would not have 
asked it as a question, which he no doubt thought very 
difficult to be answered, if he had not studied the logic of 
Aristotle/'i 

After perusing the above exposition of Aristotle's demonstra- 
tion, the reader, if the subject be altogether new to him, will be 
apt to imagine, that the study of logic is an undertaking of 
much less difficulty than he had been accustomed formerly to 
apprehend, the whole resolving ultimately into this axiom, 
" That if A contains B, and B contains C, then A contains C." 
In interpreting this axiom, he will probably figure to himself 
A, B, and C, as bearing some resemblance to three boxes, the 



' Ancient Metaphysics ^ vol. v. pp. 
152-154. 

I have qaoted this passage at length, 
because I consider it as an instructive 
example of the effects likely to be 
produced on the understanding hy 
scholastic studies, where they become a 
favourite and habitual object of pursuit. 
The author (whom 1 knew well, and for 
whose memory I entertain a sincere re- 
spect) was a man of no common mental 
powers. Besides possessing a rich fund 
of what is commonly called learning, he 
was distinguished by natural acuteness, 
by a more than ordinary share of wit ; 
and, in the discharge of his judicial 
functions, by the singular correctness, 
gravity, and dignity of his unpreme- 
ditated elocution ; — and yet, so com- 



pletely had his faculties been subdued 
by the vain abstractions and verbal dis- 
tinctions of the schools, that he had 
brought himself seriously to regard such 
discussions as that which I have here 
transcribed from his works, not only as 
containing much excellent sense, but as 
the quintessence of sound philosophy. 
As for the mathematical and physical 
discoveries of the Newtonians, he held 
them in comparative contempt, and was 
probably prevented, by this circum- 
stance, from ever proceeding farther 
than the first elements of these sciences. 
Indeed, his ignorance of both was won- 
derful, considering the very liberal edu- 
cation which he had received not only 
in his own country, but at a foreign 
university. 
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sizes of which are so adapted to each other, that B may be 
literally put into the inside of A, and into the inside of B. 
Perhaps it may be reasonably doubted if there is one logician 
in a hundred, who ever dreamed of understanding it in any 
other sensa When considered in this light, it is not surpris- 
ing that it should instantly command the assent of the merest 
novice : Nor would he hesitate one moment longer about its 
truth, if, instead of being limited (in conformity to the three 
terms of a syllogism) to the three letters, A, B, C, it were to be 
extended from A to Z; the series of boxes corresponding to 
the series of letters, being all conceived to be nestled, one within 
another, like those which we sometimes see exhibited in the 
hands of a juggler. 

K the curiosity of the student, however, should lead him to 
inquire a little more accurately into Aristotle's meaning, he 
will soon have the mortification to learn, that when one thing 
is said by the logician to be in another, or to be contained in 
another, these words are not to be understood in their ordinary 
and most obvious sense, but in a particular and technical sense, 
known only to adepts, and about which (we may remark by 
the way) adepts are not, to this day, unanimously agreed. 
" To those,'' says Lord Monboddo, " who know no more of 
logic nor of ancient philosophy than Mr. Locke did, it will be 
necessary to explain in what sense one idea can be said to con- 
tain another, or the idea less general can be said to be a part 
of the more general And, in the first place, it is not in the 
sense that one body is said to be a part of another, or the 
greater body to contain the lesser ; nor is it as one number is 
said to contain another, but it is virtually ov potentially that 
the more general idea contains the less general In this way 
the genus contains the species, for the genus may be predicated 
of every species under it, whether existing or not existing, so 
that virtually ii contains all the specieses under it, which exist 
or may exist. And not only does the more general contain the 
less general, but (what at first sight may appear surprising) 
the less general contains the more general, not virtually or po- 
tentially, but actually. Thus, the genus animal contains vir- 
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tuaUy man, and every other species of animal either existing or 
that may exist : But the genus animal is contained in man, 
and in other animals actually ; for man cannot exist without 
being in actuality^ and not potentially only an animal."^ 

If we have recourse to Dr. Gillies for a little more light 
upon this question, we shall meet with a similar disappointment 
According to him, the meaning of the phrases in question is to 
be sought for in the following definition of Aristotle : — " To say 
that one thing is contained in another, is the same as saying 
t!iat the second can be predicated of the first in the fuU extent 
of its signification ; and one term is predicated of another in 
the full extent of its signification, when there is no particular 
denoted by the subject, to which the predicate does not apply." ^ 
In order, therefore, to make sure of Aristotle's idea, we must 
substitute the definition instead of the thing defined, that is, 



' Ancient Metaphysics^ vol. iv. p. 73. 

For the distinction betwixt containing 
potentiaUif and ac'uaUi/, Lord Mou- 
boddo acknowledges himself indebted to 
a Greek author then living, Eugenius 
Diaconus. — {Anc* Met. vol. iv. p. 73.) 
Of this author we are elsewhere told, 
that he was a Professor in the Pa- 
triarch's University at Constantinople ; 
and that he published, in pure Attic 
Greek, a system of logic, at Leipsic, in 
the year 1766. (Origin and Progress 
of Language, vol. i. p. 46, 2d edit) — 
It is an extraordinary circumstance, 
that a discovery on which, in Lord Mon- 
boddo's opinion, the whole truth of the 
syllogism depends, should have been of 
BO very recent a date. — [It was, how- 
ever, verv old, and quite common. — 

Ed:\ 

* Gillies's Aristotle, vol. i. p. 73. 
" This remark," says Dr. Gillies, " which 
is thefoundationofaU Aristotle's logic, 
has been sadly mistaken by many. 
Among others, Dr. Reid accuses Aris- 
totle of using as synonymous phraiies, 
the being in a Huhjcct, and the being 



truly predicated of a subject ; whereas 
the truth is, that, according to Aristotle, 
the meaning of the one phrase is di- 
rectly the reverse of the meaning of tho 
other."— Ibid. 

While I readily admit the justness of 
this criticism on Dr. Reid, I must take 
the liberty of adding, that I consider 
Reid^s error as a mere oversight, or slip 
of the pen. That he might have ac- 
cused Aristotle of confounding two 
things which, although different in fact, 
had yet a cei-tain degree of resemblanoe 
or affinity, is by no means impossible ; 
but it is scarcely conceivable that he 
could be 80 careless as to accuse him of 
confounding two things which he in- 
variably states in direct opposition to 
each other. I have not a doubt, there- 
fore, that Rcid's idea was that Aristotle 
used, as synonymous phrases, the being 
in a thing, and tho being a subject of 
which that thing can be truly predica- 
ted; more especially, as either state- 
ment would equally well have answered 
his purpose. — [But Reid was quite right. 
Gillies wholly wrong. See Reid*8 Col- 
lected Works, p. 68i.— J5r/.] 
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instead of saying that one thing is contained in another, we 
must say, that *^ the second can be predicated of the first in the 
full extent of its signification." In this last clause, I give 
Aristotle all the advantage of Dr. Gillies's very paraphrastical 
version ; and yet, such is the efiect of the comment, that it at 
once converts our axiom into a riddle. I do not say that, when 
thus interpreted, it is altogether unintelligible, but only that it 
no longer possesses the same sort of evidence which we ascribe 
to it, while we supposed that one thing was said by the logician 
to be contained in another, in the same sense in which a 
smaller box is contained in a greater.^ 

To both comments the same observation may be applied; 
that, the moment a person reads them, he must feel himself dis- 
posed to retract his assent to the axiom which they are brought 
to elucidate, inasmuch as they must convince him, that what 
appeared to be, according to the common signification of words, 
little better than a truism^ becomes, when translated into the 
jargon of the schools, an incomprehensible, if not at bottom an 
unmeaning enigma. 

I have been induced to enlarge, with more minuteness than 
I could have wished, on this fundamental article of logic, that 
I might not be accused of repeating those commonplace gene- 
ralities which have of late been so much complained of by 
Aristotle's champions. I must not, however, enter any farther 
into the details of the system ; and shall therefore proceed in 
the next section to offer a few remarks of a more practical 
nature, on the object and on the value of the syllogistic art. 

* It is worthy of observatioD, that positions. " L' Analyse est la mema 

Condillac has availed himself of the dans toutes les sciences, parce que dans 

same metaphorical and equivocal word, toutes elle conduit du connu & ISnconnu 

which the foregoing comments profess par le raisonnement, c'est-&-dire, par 

to explain, in support of the theory une suite de jugemens qui sent ren^ 

which represents every process of sound fermfy les uns dans les autres." — TfO 

reasoning as a series of identical pro- Logique* 
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SECTION IL — GENERAL REFLECTIONS ON THE AIM OF THE ARIS- 
TOTELIAN LOGIC, AND ON THE INTELLECTUAL HABITS WHICH 
THE STUDY OF IT HAS A TENDENCY TO FORM. — THAT THE 
IMPROVEMENT OF THE POWER OF REASONING OUGHT TO BE 
REGARDED AS ONLY A SECONDARY OBJECT IN THE CULTURE OF 
THE UNDERSTANDING. 

The remarks which were long ago made by Lord Bacon on 
the inutility of the syllogism as an organ of scientific discovery, 
together with the acute strictures in Mr. Locke's Essay on this 
form of reasoning, are so decisive in point of argument, and, at 
the same time, so familiarly known to all who turn their atten- 
tion to philosophical inquiries, as to render it perfectly unne- 
cessary for me, on the present occasion, to add anything in 
support of them, I shall, therefore, in the sequel, confine my- 
self to a few very general and miscellaneous reflections on one 
or two points overlooked by these eminent writers; but to 
which it is of essential importance to attend, in order to esti- 
mate justly the value of the Aristotelian logic, considered as a 
branch of education.^ 

It is an observation which has been often repeated since 
Bacon's time, and which, it is astonishing, was so long in forcing 
itself on the notice of philosophers, That, in all our reasonings 
about the established order of the imiverse, experience is our 
sole guide, and knowledge is to be acquired only by ascending 
from particulars to generals; whereas the syllogism leads us 
invariably from universals to particulars, the truth of which, 
instead of being a conseq2eence of the universal proposition, is 
implied and presupposed in the very terms of its enunciatioiL 
The syllogistic art, therefore, it has been justly concluded, can 
be of no use in extending our knowledge of nature.* 

* To some of my readers it may not tion of their views, by Dr. Reid in his 

be superfluous to recommend, as a valu- Analysis [Account] of AristoUe^s Logic, 

able supplement to the discussions of and by Dr. Campbell in his PhQosophf 

Locke and Bacon concerning the syllo- of Rhetoric. 

gistic art, what has been since written • On this point it would be a mere 

on the same gnbject, in farther prosocn- waste of time to enlai^, r« it has Keen 
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To this observation it may be added, That, if there are any 
parts of science in which the syllogism can be advantageously 
applied, it must be those where our judgments are formed in 
consequence of an application to particular cases of certain 
maxims which we are not at liberty to dispute. An example 
of this occurs in the practice of Law, Here, the particular con- 
clusion must be regulated by the general principle, whether 
right or wrong. The case was similar in every branch of phi- 
losophy, as long as the authority of great names prevailed, and 
the old scholastic maxims were allowed, without examination, 
to pass as incontrovertible truths.^ Since the importance of 
experiment and observation was fully understood, the syllogistic 
art has gradually fallen into contempt. 

A remark somewhat similar occurs in the preface to the 
Novum Organon, " They who attributed so much to logic," 
says Lord Bacon, " perceived very well and truly, that it was 



of late explicitly admitted by some of the 
ablest ad Yocates for the Organon of Aris- 
totle, " When Mr. Locke," I quote the 
words of a very judicious and acute logi- 
cian — "when Mr. Locke says, *I am 
apt to think, that he who should employ 
all the force of his reason only in brand- 
ishing of syllogisms, will discover very 
little of that mass of knowledge which 
lies yet concealed in the secret recesses 
of nature ;* — he expresses himself with 
needless caution. Such a man will cer- 
tainly not discover any of it. And if 
any imagined that the mere brandishing 
qftyUogiams could increase their know- 
ledge, (as some of the schoolmen seemed 
to think,) they were indeed very absurd." 
{Commentary on the Compendium of 
Logic used in the University of Dublin, 
by the Kev. John Walker. Dublin, 
1805.) 

To the same effect, it is remarked by 
a later writer, with respect to Lord 
Bacon *8 assertion, " that discoveries in 
Natural Philosophy are not likely to be 
promoted by the engine of syllogism ;" 
— " that this is a proposition which no 



one of the present day disputes; and 
which, when alleged by our adversaries 
as their chief objection to the study of 
logic, only proves that they are ignorant 
of the subject about which they are 
speaking, and of the manner in which 
it is now taught.'* {See an Anonymous 
Pamphlet printed at Oxford in 1810, 
p. 26, [by Coplestone ?]) Dr. Gillies has 
expressed himself in terms extremely 
similar upon various occasions. (See, 
in particular, vol. i. pp. 63, 64, 2d edit.) 

This very important concession re- 
duces the question about the utility of 
the Aristotelian logic within a very 
narrow compass. 

* " Ce sera un si\jet etemel d'etonne- 
meni pour les personnes qui savent bien 
ce quo c'est quo philosophie, que de 
voir que Tautorite d'Aristote a ete teUe- 
ment respect^e dans les eooles pendant 
quelques si^cles, que lors qu'nn dispu- 
tant citoit un passage de ce philosophe, 
celui qui soutenoit la these n'osoit point 
dire transeat; il falloit qu'il niat le pas- 
sage, ou qu'il I'expliquat ^ sa manidre.'' 
— Diet, de Bayle, Art Arhtofe. 
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not safe to trust the understanding to itself^ without the guard 
of any rules. But the remedy i-eached not the evil, but became 
a part of it : For the logic tchich took place, though it might 
do well enotigh in civil affairs, and the arts which consisted in 
talk and opinion, yet comes very far short of subtlety in the real 
performances of nature ; and catching at what it cannot reach, 
has served to confirm and establish errors, rather than open a 
way to truth." ^ 

It is not, however, merely as a useless or inefficient organ for 
the discovery of truth, that this art is exceptionable. The im- 
portance of the very object at which it professedly aims is not 
a little doubtful. To exercise with correctness the powers of 
deduction and of argumentation ; or, in other words, to make a 
legitimate inference from the premises before us, would seem to 
be an intellectual process which requires but little assistance 
from rule. The strongest evidence of this is the faculty with 
which men of the most moderate capacity learn, in the course 
of a few months, to comprehend the longest mathematical de- 
monstrations ; a facility which, when contrasted with the diffi- 
culty of enlightening their minds on questions of morals or 
of politics, affords a sufficient proof, that it is not from any 
inability to conduct a mere logical process that our speculative 
errors arise. The fact is, that, in most of the sciences, our rea- 



* As the above translation is by Mr. praise, therefore, it may be snppoeed to 

Ix)cke, who has introduced it in the way imply, must be confined to the books of 

of apolog}' for the freedom of his own Topics. The same obserration wiU be 

strictures on the school logic, the opi- found to hold with respect to the greater 

nion which it expresses may be consi- part of what has been alleged in defence 

dered as also sanctioned by the authority of the syllogistic art by Dr. Gillies, and 

of hia name. (See the Introduction to by the other authors referred to in the 

his Treatise on the Conduct of the Un- beginning of this section. One of the 

derstandinff.) I cannot forbear remark- ablest of these seents to assent to an 

ing on this occasion, that when Lord assertion of Bacon, " That logic does 

Bacon speaks of the school logic as not help towards the invention of arts 

'* answering well enough in civil affairp, and sciences, but only of argnnients.** 

and the arts which consist in talk and If it only helps towards the invention of 

opinion," his words can only apply to arguments, for what purpose has Aris- 

dtalectieal syllogisms, and cannot pos- totle treated so fully of Demonstration 

sibly be extended to those which Aris- and of Science in the two books of tlic 

toile calls demonstrative. Whatever I^ast Analytics f 
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sonings consist of a very few steps ; and yet how liable are the 
most cautious, and the most sagacious, to form erroneous con- 
clusions ! 

To enumerate and examine the causes of these false judg- 
ments is foreign to my purpose in this section. The following 
(which I mention only by way of specimen) seem to be among 
the most powerful : — 1. The imperfections of language, both as 
an instrument of thought, and as a medium of philosophical 
communication. 2. The difficulty, in many of our most impor- 
tant inquiries, of ascertaining the facts on which our reasonings 
are to proceed. 3. The partial and narrow views which, from 
want of information, or from some defect in our intellectual 
comprehension, we are apt to take of subjects which are p^u- 
liarly complicated in their details, or which are connected by 
numerous relations with other questions equally problematical, 
4. And lastly, (what is of all, perhaps, the most copious source 
of speculative error,) the prejudices which authority and fashion, 
fortified by early impressions and associations, create to warp 
our opinions. To illustrate these and other circumstances by 
which the judgment is apt to be misled in the search of truth, 
and to point out the most efiectual means of guarding against 
them, would form a very important article in a philosophical 
system of logic ; but it is not on such subjects that we are to 
expect information from the logic of Aristotle.^ 

The fundamental idea on which this philosopher evidently 
proceeded, and in which he has been too implicitly followed by 
many even of those who have rejected his syllogistic theory, 
takes for granted, that the discovery of truth chiefly depends 
on the reasoning faculty, and that it is the comparative strength 
of this faculty which constitutes the intellectual superiority of 
one man above another. The similarity between the words 
reason and reasoning, of which I formerly took notice, and the 
confusion which it has occasioned in their appropriate mean- 

* In the Logic of Port-Rojal, there Some useful hints may be aluo collected 

in A chapter, entitled Des aophismea from GvaweBAinWB Introductto ad Phi- 

d'amour propre, d'interU^ et de passion^ losophiam. See book ii. part ii. (Z>c 

which is well worthy of a careful perusal. Causis Errorum.) 
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ings, has oontributed powerfully to encourage and to perpetuate 
this unfortunate mistake. If I do not greatly deceive myself, 
it will be found, on an accurate examination of the subject, 
that, of the different elements which enter into the composition 
of reaso9i, in the most enlarged acceptation of that word, the 
power of carrying on long processes of reasoning or deducHcm 
is, in point of importance, one of the leasi^ 

The slightest reflection, indeed, may convince us how very 
little connexion the mere reasoning faculty has with the 
general improvement of mankind. The wonders which it has 
achieved have been confined, in a great measure, to the mathe- 
matical sciences — the only branches of human knowledge which 
fiirRish occasion for long concatenated processes of thought; 
and even there, method, together with a dexterous use of the 
helps to our intellectual faculties which art has discovered, will 
avail more than the strongest conceivable capacity, exercised 
solely and exclusively in habits of synthetic deduction. The 
tendency of these helps, it ^ may be worth while to add, is so 
far from being always favourable to the power of reasoning, 



* It was before observed, (pp. 107, 
108,) "That tbe whole theory of syllo- 
gism proceeds on the supposition, that 
the same word is always to be employed 
in the same sense ; and that, conse- 
quently, it takes for granted, in every 
rule which it furnishes for the guidance 
of our reasoning powers, that the nicest, 
and by far the most difBcult part of the 
logical process, has been previously 
brought to a successful termination.** 

In this remark, (which, obvious as it 
may seem, has been very generally 
overlooked,) I have found, since the 
foregoing sheets were printed, that I 
have been anticipated by M. Turgot. 
" Tout Tartifice de ce calcul ingenieux, 
dont Aristote nous a donn6 les regies, 
tout Tart du syllogisme est fonde sur 
Tusage des mots dans le mime sens; 
I'emploi d*un meme mot dans deux sens 
differens fait de tout raisonnement un 
sophisme ; et ce genre de sophisme, 



peut-etre le plus commun de tons, est 
une des sources les plus ordinaires de 
nos errenrs." — (Euvres de M. Turgot^ 
tom. iii. p. 66. 

Lord Bacon had manifestly the same 
conclusion in view, in the foUowing 
aphorism : " Syllogism consists of pro- 
positions, propositions of words, and 
words are the signs of notions ; there- 
fore, if our notions, the basis of all, am 
confined, and over hastily taken from 
things, nothing that is built on them 
can be firm ; whence our only hope 
rests upon genuine induction." — JVbr. 
Org. part i. sect. 1, aph. 14. (Shaw's 
Translation.) 

On what grounds Dr. Gillies was led 
to hazard the assertion formerly quoted, 
(p. 188,) that "Aristotle invented the 
syllogism, to prevent imposition arising 
from the abuse of words," I am quite 
unable to form a conjecture. 
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strictly so called, that it may be questioned, whether among 
the ancient Greek geometers, this power was not in a higher 
state of cultivation, in consequence of their ignorance of the 
{Jgebraical symbols, than it exists in at this day among the 
profoundest mathematicians of Europe. 

In the other sciences, however, the truth of the remark is far 
more striking. By whom was ever the art of reasoning so 
sedulously cultivated as by the schoolmen, and where shall we 
find such monuments of what mere reasoning can accomplish, 
as in their writings ? Whether the same end might not have 
been attained without the use of their technical rules, is a dif- 
ferent question ; but that they did succeed, to a great degree, 
in the acquisition of the accomplishments at which they aimed, 
cannot be disputed. And yet, I believe, it will be now very 
generally admitted, that never were labour and ingenuity em- 
ployed, for so many ages, to so little purpose of real utility. 
The absurdity of expecting to rear a fabric of science by the 
art of reasoning alone, was remarked, with singular sagacity, 
even amidst the darkness of the twelfth century, by John of 
Salisbury J himself a distinguished proficient in scholastic learn- 
ing, which he had studied under the celebrated Abelard, 
" After a long absence from Paris" he tells us in one passage, 
'* I went to visit the companions of my early studies. I found 
them, in every respect, precisely as I had left them ; not a single 
step advanced towards a solution of their old difficulties, nor 
enriched by the accession of one new idea : — a strong experi- 
mental proof, that, how much soever logic may contribute to 
the progress of other sciences, it must for ever remain barren 
and lifeless, while abandoned to itself."^ 

Among the various pursuits now followed by men liberally 
educated, there is none, certainly, which affords such scope to 
the reasoning faculty, as the science and profession of law ; and, 
accordingly, it has been observed by Mr. Burke, " That they do 
more to quicken and invigorate the understanding^ than all the 
other kinds of learning put together." The same author, how- 
ever, adds, " that they are not apt, except in persons very happily 

* MetcHog. lib. ii. cap. 10. 
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born, to open and to liberalize the mind, exactly in the same pro- 
portion." Nor is this surprising; for the ultimate standards 
of right and wrong, to which they recognise the competency of 
an appeal, being conventional rules and human authorities, no 
field is opened to that spirit of free inquiiy which it is the 
boast of philosophy to cultivate. The habits of thought, 
besides, which the long exercise of the profession has a ten- 
dency to form, on its appropriate topics, seem unfavourable to 
the qualities connected with what is properly called j'ttdgment; 
or, in other words, to the qualities on which the justne^ or 
correctness of our opinions depends ; they accustom the mind 
to those partial views of things which are suggested by the 
separate interests of litigants ; not to a calm, comprehensive, 
and discriminating survey of details, in all their bearings and 
relation& Hence the apparent inconsistencies which some- 
times astonish us in the intellectual character of the most 
distinguished practitioners, — a talent for acute and refined 
distinctions; powers of subtle, ingenious, and close argu- 
mentation ; inexhaustible resources of invention, of wit, and of 
eloquence; — combined, not only with an infantine imbecility 
in the affairs of life, but with an incapacity of forming a 
sound decision, even on those problematical questions which are 
the subjects of their daily discussion. The great and en- 
lightened minds, whose judgments have been transmitted to 
posterity, as oracles of legal wisdom, were formed (it may be 
safely presumed) not by the habits of their professional war- 
fare, but by contending with these habits, and shaking off their 
dominion. 

The habits of a controversial writer are, in some respects^ 
analogous to those of a lawyer ; and their effects on the in- 
tellectual powers, when engaged in the investigation of trutli, 
are extremely similar. They confine the attention to one par- 
ticular view of the question, and instead of training the under- 
standing to combine together the various circumstances which 
seem to favour opposite conclusions, so as to limit each other, 
and to guard the judgment against either extreme, — they are 
apt, by presenting the subject sometimes wholly on the one 
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side, and sometimeB wholly on the other, . to render the dis- 
putant the sceptical dupe of his own ingenuity. Such seems to 
have been nearly the case with the redoubtable Chillingworth ; 
a person to whose native candour the most honourable testis 
mony has been borne by the most eminent of his contem- 
poraries, and whose argumentative powers have almost become 
matter of proverbial remark. Dr. Keid has pronounced him 
the "best reasoner, as well as the acutest logician of his age ;" 
and Locke himself has said, " If you would have your son to 
reason well, let him read Chillingworth." To what conse- 
quences these rare endowments and attainments led, we may 
learn from Lord Clarendon. 

^' Mr. Chillingworth had spent all his younger time in dis* 
putations, and had arrived at so great a mastery, that he was 
inferior to no man in those skirmishes ; but he had, with his 
notable perfection in this exercise, contracted such an irresolu- 
tion and habit of doubting, that by degrees he grew confident 
of nothing." " Neither the books of his adversaries, nor any of 
thdr persons, though he was acquainted with the best of both, 
had ever made great impression on him ; all his doubts grew 
out of himself, when he assisted his scruples with all the 
strength of his own reason, and was then too hard for himself; 
but finding as little quiet and repose in those victories, he 
quickly recovered, by a new appeal to his own judgment ; so 
that^ in truth, he was, in all his sallies and retreats, his own 
convert" 

The foregoing observations^ if well founded, conclude strongly 
not merely against the ^brm of the school logic, but against the 
importance of the end to which it is directed. Locke and 
many others have already sufficiently shewn, how inadequate 
the syllogistic theory is to its avowed purpose ; but few seem 
to be sufficiently aware, how very little this purpose, if it were 
attained, would advance us in the knowledge of those truths 
which are the most interesting to human happinesa 

"There is one species of madman," says Father Buffier, 
"that makes an excellent logician."^ The remark has the 

* TrcUii de$ Prem, VSritSs, Part L chap. xL 
VOL. UL O 
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appearance of being somewhat paradoxical ; but it is not with- 
out a solid foundation, both in fact, and in the theory of the 
human understanding. Nor does it apply merely (as Buffier 
seems to have meant it) to the scholastic defenders of metaphy- 
sical paradoxes; it extends to all whose ruling passion is a 
display of argumentative dexterity, without much solicitude 
about the justness of their premises, or the truth of their con- 
clusiona It is observed by Lord Erskine, in one of his 
admirable pleadings lately published, that "in all the cases 
which have filled Westminster-Hall with the most complicated 
considerations— the lunatics, and other insane persons who 
have been the subjects of them, have not only had the most 
perfect knowledge and recollection of all the relations they 
stood in towards others, and of the acts and circumstances of 
their lives, but have, in general, been remarkable for subtlety 
and acuteness" " These," he adds, "are the cases which fre- 
quently mock the wisdom of the wisest in judicial trials; 
because such persona often reason with a subtlety which puts 
in the shade the ordinary conceptions of mankind ; their con- 
clusions are just and frequently profound ; but the premises 
from which they reason, when within the range of the nudady, 
are uniformly false : — not false from any defect of knowledge 
or judgment, but because a delusive image, the inseparable 
companion of real insanity, is thrust upon the subjugated un- 
derstanding, incapable of resistance, because imconscious of 
attack." 

In the instances here alluded to, something, it is probable, 
ought to be attributed to the physical influence of the disorder 
in occasioning, together with an increased propensity to contro- 
versy, a preternatural and morbid excitation of the power of 
attenticHi, and of some other intellectual faculties ; but much 
more, in my opinion, to it* effects in removing the check of 
those collateral circumstances by which, in more sober under- 
standings, the reasoning powers are perpetually retarded and 
controlled in their operation. Among these circumstances, it 
is sufficient to specify, for the sake of illustration, 1. That dis- 
trust, which experience gradually teaches, of the accuracy and 
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precifiion of the phraseology in which our reasonings are ex- 
pressed; accompanied with a corresponding apprehension of 
involuntary mistakes from the ambiguity and vagueness of 
language ; 2. A latent suspicion, that we may not be fully in 
possession of all the elements on which the solution of the 
problem depends ; and 3. The habitual influence of those first 
principles of propriety, of morality, and of common sense, 
which, as long as reason maintains her ascendant, exercise a 
paramount authority over all those speculative conclusions 
which have any connexion with the business of life. Of these 
checks or restraints on our reasoning processes, none are culti- 
vated and strengthened, either by the rules of the logician, or 
by the habits of vivd voce disputation. On the contrary, in 
proportion as their regulating power is confirmed, that hesita- 
tion and suspense of judgment are encouraged, which are so 
congenial to the spirit of true philosophy, but such fatal en- 
cumbrances in contending with an antagonist whose object is 
not truth but victory. In madness, where their control is 
entirely thrown oflf, the merely logical process (which never 
stops to analyze the meaning of words) is likely to go on more 
rapidly and fearlessly than before; producing a volubility of 
speech, and an apparent quickness of conception, which present 
to common observers all the characteristics of intellectual 
superiority. It is scarcely necessary to add, that the same 
appearances which, in this extreme case of mental aberration, 
are displayed on so great a scale, may be expected to shew 
themselves, more or less, wherever there is any deficiency in 
those qualities which constitute depth and sagacity of judg- 
ment* 

For my own part, so little value does my individual expe- 
rience lead me to place on argumentative address, when 

• [" Scholastic diaputationB," [says read, but do not know where at present, 

Bayle 7] *' chiefly consist in getting the of the Hibernians, very much renowned 

better of the adFersary, by puzzling and for able Logicians and Metaphysicians, 

entanffling him with a form of syllo^sm, , ^ ., ^ . * 

and so obtainmg the victory. To this sort chlmiwla."*— 
of philosophers and disputants may be 

justly applied what 1 remember to have Hutorical Dictionary ^ Art. AchiUiid,] 
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compared with some other endowments subservient to our 
intellectual improvement, that I have long been accustomed to 
consider that promptness of reply, and dogmatism of decision, 
which mark the eager and practised disputant, as almost in- 
fallible symptoms of a limited capacity ; a capacity deficient in 
what Locke has called (in very significant, though somewhat 
homely terms) Za/^6, sound, roundabovt sense} - In all ihe 
higher endowments of the understanding, this intellectual 
quality (to which nature as well as education must liberally 
contribute) may be justly regarded as an essential ingredient 
It is this which, when cultivated by study, and directed to 
great objects or pursuits, produces an unprejudiced, compre- 
hensive, and efficient nund ; and, where it is wanting, though 
we may occasionally find a more than ordinary share of quick- 
ness and of information, a plausibility and brilliancy of dis- 
course, and that passive susceptibility of polish from the 
commerce of the world, which is so often united with imposing 
but secondary talents, we may rest assured, that there exists a 
total incompetency for enlarged views and sagacious combina^ 
tions, either in the researches of science, or in the conduct of 
aflfairs.^ 



> Conduct of the Undentanding, § 3. 

« The outlines of an intellectual char- 
acter, approaching nearly to this de- 
scription, is exhibited by Marmontel in 
his highly finished (and, I have been 
assured, very faithful) portrait of M. de 
Brienne. Among the other defects of 
that uiifortunate statesman, he mentions 
particularly un esprit h faoettes; by 
which expression he seems, from the 
context, to mean a quality of mind 
precisely opposite to that described by 
Locke in the words quoted abo^e: — 
" quelquee htmHreSj mens fyarees; dei 
apper^ue jolut6t que dea vues; et done 
lee grande dbjete^ de lafaeiUli ft eaieit 
lee petite ditaHe, nuUe capadti pour 
embrasser Vememble." A copscious- 
ness of some similar deficiency has sug- 
gested to Gibbon the following criticism 



on his own juTenile performance, en- 
titled Uesai eur V Etude. It is executed 
by an impartial and masterly hand ; and 
may perhaps, without much injustice, 
be extended not only to his Roman His- 
tory, but to the distinguishing features 
of that peculiar cast of genius, which 
so strongly mftrks all his writings. 

*' The most serious defect of my Eeeaif 
is a kind of obscurity and abruptness 
which always fatigues, and may often 
elude the attention of the reader. The 
obscurity of many passages is often 
affected ; proceeding fixwn the desire of 
expressing perhaps a common idea witi 
sententious brevity : hrevia es$e laboro, 
obscuruefio. Alas ! how fatal has been 
the imitation of Montesquieu ! B%U tkU 
obecurify eometimee proceeds from a 
mwture of Ugki and darhneee i^ the 
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If these observatioiis hold with respect to the art of reasoniiig 
or argumentation, as it is cultivated by men undisciplined in 
the contentions of the schools, they will be found to apply with 
infinitely greater force to those disputants (if any such are still 
to be found) who, in the present advanced state of human 
knowledge, have been at pains to fortify themselves by a course 
of persevering study, with the arms of the Aristotelian logic. 
Persons of the former description often reason conscientiously 
with warmth, from false premises which they axe led by 
passion, or by want of information, to mistake for truth. 
Those of the latter description proceed systematically on the 
radical error of conceiving the rea^soning process to be the most 
powerful instrument by which truth is to be attained ; com- 
bined with the secondary errwr of supposing that the power 
of reasoning may be strengthened and improved by the syllo- 
gistic art 

In one of Lord Karnes's Sketches^ there is an amusing and 
instructive collection of facts to illustrate the progress of 
reason ; a phrase by which he seems to mean chiefly the pro- 
gress of good sense J or of that quality of the intellect which is 
very significantly expressed by the epithet enlightened. To 
what is this progress (which has been going on with such 
unexampled rapidity during the two last centuries) to be 
ascribed? Not surely to any improvement in the art of 
reasoning ; for many of the most melancholy weakneases which 
he has recorded, were exhibited by men distinguished by powers 
of discussion, and a reach of thought which have never been 
surpassed ; while, on the other hand, the same weakness would 
now be treated with contempt by the lowest of the vulgar. 
The principle cause, I apprehend, has been the general diffu- 
sion of knowledge (and more especially of experimental know- 
ledge) by the art of printing ; in consequence of which, those 
prejudices which had so long withstood the assaults both of 
argument and of ridicule, have been gradually destroyed by 
their mutual collision, or lost in the infinite multiplicity of 

author's mind; from a partial ray spreading itsdf over the surface of an 
which strikes upon an angle, instead of object," 



Digitized by LjOOQIC 



514 ELEMENTS OF THE PHILOSOPHY OF THE HUMAN MIND. 

elementary truths which are identified with the operations of 
the infant understanding. To examine the process by which 
truth has been slowly and insensibly cleared from that admix- 
ture of error with which, during the long night of Grothic 
ignorance, it was contaminated and disfigured, would form a 
very interesting subject of philosophical speculation. At pre- 
sent, it is sufficient to remark, how little we are indebted for 
our emancipation from this intellectual bondage, to those 
qualities which it was the professed object of the school logic 
to cultivate ; and that, in the same proportion in which liber- 
ality and light have spread over Europe, this branch of study 
has sunk in the general estimation. 

Of the inefficacy of wiere reasoniTig in bringing men to an 
agreement on those questions, which in all ages have furnished 
to the learned the chief matter of controversy, a very just idea 
seems to have been formed by the ingenious author of the 
following lines, who has, at the same time, hinted at a remedy 
against a numerous and important class of speculative errors, 
more likely to succeed than any which is to be derived from the 
most skilful application of Aristotle's rules ; or, indeed, from 
any direct argumentative refutation, how conclusive and satis- 
factory soever it may appear to an unbiassed judgment It 
must, at the same time, be owned that this remedy is not with- 
out danger ; and that the same habits which are so useful in 
correcting the prejudices of the monastic bigot, and so instruc- 
tive to all whose principles are sufficiently fortified by reflection, 
can scarcely fail to produce pernicious effects, where they 
operate upon a character not previously formed and confirmed 
by a judicious education. 

" £n parcourant an loin la plan^tc o^ nous Bomrocs, 
Que verrons nous? les torts et les travers des hommes ! 
Ici c'est un synode, et U c'est un divan, 
Nous verrons le Mufti, le Derviclie, Tlmau, 
Le Bonze, le Lama, le Talapoin, le Pope, 
JjCB antiques Rabbins et les Abbes d'Europe, 
Nos raoines, nos prelnts, nos doctcurs agr^ges ; 
Etes vous disputcurs, mos amis? voyagez."* 

* J>iscours sur Un Disputes, par M. de Rulhiere, 
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To these verses it may not be altogether useless to subjoin a 
short quotation from Mr. Locke ; in whose opinion the aid of 
foreign travel seems to be less necessary for enlightening some 
of the classes of controversialists included in the foregoing 
enumeration, than was suspected by the poet. The moral of 
the passage (if due allowances be made for the satirical spirit 
which it breathes) is pleasing on the whole, as it suggests the 
probability that our common estimates of the intellectual dark- 
ness of our own times are not a little exaggerated. 

^^Notwithstanding the great noise that is made in the world 
about errors and opinions, I must do mankind that right as to 
say, There are not so many men in errors and torong opinions 
as is commonly supposed. Not that I think they embrace the 
truth, but^ indeed, because concerning those doctrines they keep 
such a stir about, they have no thought, no opinion at all. For 
if any one should a little catechise the greatest part of the 
partisans of most of the sects in the world, he would not find, 
concerning those matters they are so zealous for, that they 
have any opinion of their own, much less would he have reason 
to think that they took them upon the examination of argu* 
ments and appearance of probability. They are resolved to 
stick to a party that education or interest has engaged them 
in ; and there, like the common soldiers of an army, shew their 
courage and warmth as their leaders direct, without ever 
examining, or so much as knowing, the cause they contend for. 
If a man's life shews that he has no serious r^ard for religion, 
for what reason should we think that he beats his head about 
the opinions of his church, and troubles himself to examine the 
grounds of this or that doctrine ? 'Tis enough for him to obey 
his leaders, to have his hand and his tongue ready for the 
support of the common cause, and thereby approve himself to 
those who can give him credit, preferment, and protection in 
that society. Thus men become combatants for those opinions 
they were never convinced of; no, nor ever had so much as 
floating in their heads ; and though one cannot say there 

ARE FEWER IMPROBABLE OR ERRONEOUS OPINIONS IN THE WORLD 
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THAT ACTUALLY ASSENT TO THEM, AND MISTAKE THEM FOR 
TRUTHS, THAN IS IMAGINED."^ 

If these remarks of Locke were duly weighed, they would 
have a tendency to abridge the number of controversial writers, 
and to encourage philosophers to attempt the improvement of 
mankind, rather by adding to the stock of useful knowledge, 
than by waging a direct war with prejudices, which have less 
root in the imderstandings, than in the interests and passions 
of their abettors. 



SECTION III. — IN WHAT RESPECTS THE STUDY OF THE ARISTO- 
TELIAN LOGIC MAY BE USEFUL TO DISPUTANTS. — A GENERAL 
ACQUAINTANCE WITH IT JUSTLY REGARDED AS AN ESSENTIAL 
ACCOMPLISHMENT TO THOSE WHO ARE LIBERALLY EDUCATED. 
— DOUBTS SUGGESTED BY SOME LATE WRITERS, CONCERNING 
ARISTOTLE'S CLAIMS TO THE INVENTION OF THE SYLLOGISTIC 
THEORY. 

The general result of the foregoing reflections is, That neither 
the means employed by the school logic for the distance of 
the discursive faculty^ nor the accomplishment of that end, 
were it really attained, are of much consequence in promoting 
the enlargement of the mind, or in guarding it against the in- 
fluence of erroneous opinions. It is, however, a very different 
question, how far this art may be of use to such as are led by 
profession or inclination to try their strength in polemical 
warfare. My own opinion is, that, in the present age, it would 
not give to the disputant, in the judgment of men whose 
suffrage is of any value, the slightest advantage over his 
antagonist. In earlier times, indeed, the case must have been 
different While the scholastic forms continued to be kept up, 
and while schoolmen were the sole judges of the contest, an ex- 
pert logician could not fail to obtain an easy victory over an 
inferior proficient. Now^ however, when the supreme tribunal 
to which all parties must appeal, is to be found, not totthinj but 
toUhaixt the walls of universities ; and when the most learned 

* EsBay on Human Underttanding, Book iv. c. 20. 
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dialecdcian mast, for his own credit, avoid all allusion to the 
technical tenns and technical forms of his art, can it be 
imagined tiiat the mere possession of its rules furnishes him 
with invisible aid for annoying his adversary, or renders him 
invidnerable by some secret spell against the weapons of his 
assailant:?' Were this really the case, one might have ex- 
pected that the advocates who have undertaken its defence 
(considmng how much their pride was interested in the con- 
troversy) would have given us some better specimens of its 
practical utility, in defending it against the unscientific attacks 
of Bacon and of Locke. It is, however, not a little remarkable, 
that in every argument which they have attempted in its 
fevour, they have not only been worsted by those very antag- 
onists whom they accuse of ignorance, but fairly driven from 
the field of battle.2 



I An argument of this sort, in favour 
of the Aristotelian logic, has, in fact, 
been lately alleged, in a treatise to 
which I have already had occasion to 
refer.— [See p. 203.] 

'* Mr. Locke seems thronghout to 
imagine that no nse can be made of the 
doctrine of syllogisms, unless by men 
who deliver their reasonings in syllo- 
gistic form. Thi^ would, indeed, justly 
expose a man to the imputation of dis< 
g^sting pedantry and tediousness. But, 
in fact, he who never uses an expression 
borrowed from the Aristotelic logic, 
may yet, unobserved, be availing him- 
self, in the most important manner, of 
its use, by bringing definitions, divisions, 
and arguments, to the test of its rules. 

" In the mere application of it to the 
examining of an argument which we 
desire to refute-^the logician will be 
able to bring the argument in his own 
mind to syllogistic form. — He will then 
have before his view every constituent 
part of the argument, some of which may 
have been wholly suppressed by his 
antagonist, and others disguised by 
ambiguity and declamation. — He knows 



every point in which it is subject to ex- 
amination. — He perceives immediately, 
by the rules of his art, whether the pre- 
mises may be acknowledged, and the 
conclusion denied, for want of a vif con- 
sequenHa. — ^If not, he knows where to 
look for a weakness. — He turns to each 
of the premises, and considers whether 
they are false, dubious, or equivocal; and 
is thus prepared and directed to expose 
every weak point in the argument with 
clearness, precision, and method ; an^ 
this to those who perhaps are wholly 
ignorant of the aids by which the 
speaker is thus enabled to carry convic- 
tion with his discourse." — [Walker's] 
Commentary on the Compendium of 
liogicy used in the University of DvhUn, 
Dublin, 1805. 

' In most of the defences of the school 
logic which I have seen, the chief weapon 
employed has been that kind of argu- 
ment which, in scholastic phraseology, 
is called the Argumentum ad Hominem; 
an argument in the use of which much 
regard to consistency is seldom to be ex- 
pected. In one sentence, accordingly, 
Bacon and Locke are accused of having 
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It has, indeed, been asserted by an ingenious and learned 
writer, that " he has never met with a person unacquainted 
with logic, who could state and maintain his argument with 
facility, clearness, and precision ; — ^that he has seen a man of 
the acutest mind puzzled by the argument of his antagonist ; 
sensible, perhaps, that it was inconclusive, but wholly unable to 
expose the fallacy which rendered it so ; while a logician, of 
perhaps very inferior talents, would be able at once to cUacem 
and to mark ii*^ 



never read Aristotle ; and in the next, 
of having borrowed irom Aristotle the 
most valuable part of their writings. 

With respect to Locke, it has been 
triumphantly observed, that his ac- 
quaintance with Aristotle's logic must 
have been superficial, as he has, in one 
of his objections, manifestly confounded 
particular with Bingxdar propositions. 
{(Commentary on the VubUn Compen- 
dium.) The criticism, I have no doubt, 
is just ; but does it therefore follow that 
a greater familiarity with the technical 
niceties of an art which he despised, 
would have rendered this profound 
thinker more capable of forming a just 
estimate of its scope and spirit, or of its 
efficacy in aiding the human understand- 
ing? Somewhat of the same description 
are the attempts which have been re- 
peatedly made to discredit the strictures 
of Dr. Reid, by appealing to his own 
acknowledgment, that there might pos- 
sibly be some parts of the Analytics and 
Topics which he had never read. The 
passage in which this acknowledgment 
is made, is so characteristical of the 
modesty and candour of the writer, that 
I am tempted to annex it to this note ; 
more especially as I am persuaded that 
with many readers it will have the effect 
of confirming, rather than of shaking, 
their confidence in the general correct- 
ness and fidelity of his researches. 

" In attempting to give some account 
of the Analytics and of the Topics of 



Aristotle, ingenuity requires me to con- 
fess, that though I have often purposed 
to read the whole with care, and to un- 
derstand what is intelligible, yet my 
courage and patience always failed 
before I had done. Why should I 
throw away so much time and painfiil 
attention upon a thing of so little real 
use ? If I had lived in those ages when 
the knowledge of Aristotle^s Organon 
entitled a man to the highest rank in 
philosophy, ambition might have indaced 
me to employ upon it some years of 
painful study ; and less, I conceive, 
would not be sufficient. Such reflections 
as these always got the better of my re> 
solution, when the first ardour began to 
cool. All I can say is, that I have read 
some parts of the books with care, soma 
slightly, and some perhaps not at alL 
I have glanced over the whole often, 
and when anything attracted my attenr 
tion, have dipped into it till my appetite 
was satisfied. Of all reading, it is the 
most dry and the most painful, employ- 
ing an infinite labour of demonstration, 
about things of the most abstract nature, 
delivered in a laconic style, and often, I 
think, with affected obscurity ; and all 
to prove general propositions, which, 
when applied to particular instanoes, 
appear self-evident." — Chap. iii. sect. U 

' Mr. Walker, author of the Cbmmeit- 
tat-y on the DvhUn Compendium of 
Logic. 
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I do not deny that there may be some foundation for this 
statement The part of Aristotle's Organon which seems, in 
the design, to be the most practically useful, (although it is 
certainly very imperfect in the execution,) is the book of 80- 
phiams, a book which still supplies a very convenient phraseo- 
logy for ^narking concisely some of the principal fallacies which 
are apt to impose on the understanding in tiie heat of a vivd 
voce dispute.^ Whether it aflfords any aid in detecting or di«- 
cerning these fallacies, may perhaps be doubted. But it is 
certainly an acquisition, and an acquisition of no contemptible 
value, to have always at hand a set of technical terms, by 
which we can point out to our hearers, without circumlocution 
or discussion, the vulnerable parts of our antagonist's reasoning. 
That nothing useful is to be learned from Aristotle's logic, I 
-am far from thinking, but I believe that all which is useful in 
it might be reduced into a very narrow compass ; and I am 
decidedly of opinion, that wherever it becomes a serious and 
favourite object of study, it is infinitely more likely to do harm 
than good. Indeed, I cannot help considering it as strongly 
symptomatic of some unsoundness in a man's judgment, when 
I find him disposed (after all that has been said by Bacon and 
Locke) to magnify its importance eith^ as an inventive or as 
an argumentative Organ. Nor does this opinion rest upon 
theory alone. It is confirmed ty all that I have observed (if, 
after the example of the author last quoted, I may presume to 
mention the results of my own observations) with respect to 
the intellectual characters of the most expert dialecticians 
whom' I have happened to know. Among these, I can with 
great truth say, that although I recollect several possessed 
of much learning, subtlety, and ingenuity, I can name none 

* Sach phrases, for example, as 1. extra DicHonem ; for as to those which 
FaUada AcddentU. 2. A dido secun- are called FcillacuB in Dictioney (such as 
dum quidj ad dictum nmpliciter. S. Ah the Fallacia JEquivocaiionis, Fallacia 
ignorantia FlencJd, 4. A non cama AmphibolicBy Fallacia Accentus vel Pro- 
pro causa. 5. FaUacia coruequentis. mmdcUioniSt Fcdlacia a Figura dictto- 
6. FUitio principii. 7. FaUacia plu- nisj &c.y) they are too contemptible to 
rittm interrogationum, cC^c. be deserving of any notice. — For somo 

I have mentioned those fallacies alone remarks on this last class of fallacic!«, 

which are called by logicians FaUacia see Note M. 
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who have extended by their discoveri^ the boundaries of 
science, or on whose good sense I should conceive that much 
reliance was to be placed in the conduct of important aflBairs. 

Some very high authorities, I must at the same time confess, 
may be quoted on the opposite side of the question ; among 
others, that of Leibnitz, unquestionably one of the first names 
in modern philosophy. But, on this point, the mind of Leib- 
nitz was not altogether unwarped, for he appears to have early 
contracted a partiality, not only for scholastic learning, but for 
the projects of some of the schoolmen to reduce, by means rf 
technical aids, the exercise of the discursive faculty to a sort of 
mechanical operation ; — a partiality which could not fail to be 
cherished by that strong bias towards synthetical reasoning 
from abstract maxims, which characterizes aU his philosophical 
speculations. It must be remembered, too, that he lived at a 
period when logical address was still regarded in Germany as 
an indispensable accomplishment to all whose taste led them 
to the cultivation of letters or of science. Nor was this an ac- 
complishment of easy acquisition, requiring, as it must have 
done for its attainment, a long course of laborious study, and 
for its successful display, a more than ordinary share of acute- 
ness, promptitude, and invention. To all which it may be 
added, that while it remained in vogue, it must have been 
peculiarly flattering to the vanity and self-love of the possessor ; 
securing to him, in every contest with the comparatively un- 
skilful, an infallible triumph. These considerations (combined 
with that attachment to the study of jurisprudence which he 
retained through life) may, I think, go far to account for the 
disposition which Leibnitz sometimes shews to magnify a little 
too much the value of this art. It is, besides, extremely 
worthy of remark, with respect to this eminent man, within 
what narrow limits he circumscribes the province of the 
school logic, notwithstanding the favourable terms in which 
he occasionally speaks of it. The following passage in one of 
his letters is particularly deserving of attention, as it confines 
the utility of syllogism to those controversies alone which are 
carried on in writing, and contains an explicit acknowledg- 
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ment, that, in extemporaneous discussions, the use of it is 
equally nugatory and impracticable. 

" I have myself experienced the great utility of the forms of 
logic in bringing controversies to an end, and wonder how it 
has happened that they should have been so often applied to 
disputes where no issue was to be expected, while their real use 
has been altogether overlooked. In an argument which is car- 
ried on vivA vocey it is scarcely possible that the forms should 
continue to be rigorously observed, not only on account of the 
tediousness of the process, but chiefly from the diflSculty of re- 
taining distinctly in the memory all the different links of a 
long chain. Accordingly, it commonly happens, that after one 
prosyUogismy the disputants betake themselves to a freer mode 
of conference. But if, in a controversy carried on in writing, 
the legitimate forms were strictly observed, it would neither be 
difficult nor disagreeable, by a mutual exchange of syllogisins 
and answers, to keep up the contest,^ till either the point to be 
proved was completely established, or the disputant had nothing 
farther to allege in support of it For the introduction, how- 
ever, of this into practice, many rules remain to be prescribed, 
the greater part of which are to be collected from the practice 
of Lawyers, [a Jurisconsultis mutuandum, AaJ''^ 

This concession from so consummate a ju(^, I consider as 
of great consequence in the present argument For my own 
part, if I were called on to plead the cause of the school logic, 
I should certainly choose to defend, as the more tenable of the 
two posts, that which Leibnitz has voluntarily abandoned. 
Much might, I think, on this ground be plausibly alleged in its 
fisivour, in consequence of its obvious tendency to cultivate that 
invaluable talent to a disputant, which Aristotle has so signifi- 
cantly expressed by the word ay)(lvQui f — a talent of which the 

* The words in the origiDal are — ■ LeibniHi Opera, torn. vi. (para i.] 

•* non ingratnm nee difScile foret, mit- p. 72. Edit. Dutens. [See also his 

tendo remittendoque syllogismos et re- Nouveaux Essats, liv. iv. chap. xvii. 

sponsiones tamdiu redprocare serram, p. 449, par Raspe.— ^rf.] 

donee vel confectnm sit quod probandnm • Aristotle's definition of iiyxi^**» 

erat, vel nihil nltra habeat qnod afferat turns upon one only of the many advan- 

argnmentator." tages which presence of mind bestows, 
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utility cannot be so forcibly pictured, as in the lively and gra- 
phical description given by Johnson, of the inconveniences with 
which the want of it is attended. 

" There are men whose powers operate only at leisure and in 
retirement, and whose intellectual vigour deserts them in con- 
versation ; whom merriment confuses, and objection disconcerts ; 
whose bashfulness restrains their exertion, and suffers them not 
to speak till the time of speaking is past ; or whose attention to 
their own character makes them unwilling to utter at hazard 
what has not been considered, and cannot be recalled."^ 

The tendency, however, of scholastic disputations to cure tiiese 
defects, it must not be forgotten, belongs to them only in common 
with all other habits of extemporaneous debate ; and the ques- 
tion still recurs. Whether it would not be wiser to look for the 
remedy in exercises more analogous to the real business of life ? 

After having said so much in disparagement of the art of 
syllogizing, I feel it incumbent on me to add, that I would not 
be understood to represent a general acquaintance with it as 
an attainment of no value, even in these times. The technical 
language connected with it is now so incorporated with all the 
higher departments of learning, that, independently of any con- 
sideration of its practical applications, some knowledge of its 
peculiar phraseology may be regarded as an indispensable pre- 
paration both for scientific and for literary pursuits.^ To the 
philosopher, it must ever remain a subject of speculation pecu- 

iD the management of a vivd voce dis- 'It was with great pleasure I read 

pute. 'H y iyx'***^ *•''*"' «»*'^«;c'« «"'^ ^^ t^^ concluding paragraph of the intro- 

•rxiw'Tf xt'^V «■•«' fitif»v. (Sagacitas duction prefixed to a Gompend ofLogif, 

est bona quaedam medii conjectatio bre- sanctioned by so learned a body as the 

vissimo tempore.) — Anali/t. Post. lib. i. University of Dublin, 

cap. 34, [§ 1.] I use the word, upon this " Utmm hsecce ars per se revera ali- 

occasion, in that extensiTo and obvious quern prssstet usum, quidam dubitavere. 

sense which its etymology suggests, Quoniam vero in Authorum insignioram 

and in which the corresponding Latin scriptis, ssepe occurrant termini Logici, 

phrase is employed by Quintilian. " In hos terminos explicatos habere, ideoque 

Altercadone opus est imprimis ingcnio ct ipsius artis partes prsecipuas, omnino 

veloci ac mobili animo prcesenti et acru necessarium videtur. Htec itaqne in 

Non enim cogitandum, sed dicendum seqnenti compendio efficere est propofli- 

statim est" — InstU. lib. vi. c^p. 4. tum." — {Artis Logicce Compettdimrt, In 

* Life of Dryden. usum Juventutis Collegii Dubliniensis.) 
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liarly interesting, as one of the most singular facts in the history 
of the Human Understanding. The ingenuity and subtlety of 
the invention, and the comprehensive reach of thought displayed 
in the systematical execution of so vast a design, form a proud 
and imperishable monument to the powers of Aristotle's mind 
and leave us only to regret that they were wasted upon objects 
of so little utility. In no point of view, however, does this 
extraordinary man appear to rise so far above the ordinaiy level 
of the species, as when we consider the dominion which he 
exercised, during so long a succession of ages, over the opinions 
of the most civilizied nations. Of this dominion the basis was 
chiefly laid in the syllogistic theory, and in the preparatory books 
on the Categories and on Interpretation ; a part of his works 
to which he was more indebted for his authority in the schools 
than to all the rest put together. Is it extravagant to conjec- 
ture, that Aristotle himself foresaw this ; and that, knowing 
how prone the learned are to admire what they do not compre- 
hend, and to pride themselves on the possession of a mystical 
jargon, unintelligible to the multitude, he resolved to adapt 
himself to their taste in those treatises which were destined to 
serve, in the first instance^ as the foundation of his fame ? If 
such was really his idea, the event has shewn how soundly he 
judged of human nature, in this grand experiment upon its 
weakness and ductility.^ 



The arrangement of this department 
of academical study proposed by M. 
PreTOst of Geneva, seems to be very 
judiciously and happily imagined. 

" Dialecticaini qiire linguae philoso- 
phicSB usum tradit, seorsim docere : et 
hgicam, quae rationis analysin instituit, 
ab omni de verbis disputatione sejungere 
▼isum est. 

" Logkam antem in tres partes divi- 
dimus: de verikUet de errorCy de me- 
ihodo: ut luec mentis medicina, ad 
instar medicmie corporis, exhibeat or- 
dine statum naturalem, morbos, cura- 
tionem.^ 

See the preface to a short but mas- 



terly tract, De FrobabUtkUe, printed at 
Geneva in 1794. 

' The following historical sketch from 
Ludovicus Vivos may serve to shew that 
the foregoing supposition is not alto- 
gether gratuitous. " A temporibus Fhr 
tonis et Aristotelis usque ad Alexandrum 
Aphrodiseum, qui vixit, Severo et ejus 
filiis Principibus, Aristoteles nomina- 
batur magis, quam vel legebatur a doctis 
vel intelligebatur. Primus ille agressus 
eum enarrare, et acljuvit studia multo- 
rum et ad alia in eo Philosopho qn»- 
renda excitavit. Mansit tamen crebrior 
in manibus hominum et notior Plato, 
usque ad i^cholas in Galh'a et Italia pub^ 
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That Aristotle's works have of late fallen into general neglect, 
is a common subject of complaint among his idolaters. It would 
be nearer the truth to say, that the number of Aristotle's rational 
and enlightened admirers was never so great as at the present 
moment In the same proportion in which his Logic has lost 
its credit, his Ethics, his Politics, his Poetics, his Rhetoric, and 
his Natural History, have risen in the public estimation. No 
similar triumph of genius is recorded in the annals of philo- 
sophy : — To subjugate, for so many centuries, the minds of men, 
by furnishing employment (unproductive as it was) to their 
intellectual faculties, at a time when the low state of experi- 
mental knowledge did not supply more substantial materials for 
their reasonings ; — and afterwards, when, at the distance of two 
thousand years, the light of true science began to dawn, to con- 
tribute so large a share to its growing splendour. 

In the course of the foregoing animadversions on the syllo- 
gistic theory, I have proceeded on the supposition, that the 
whole glory of the invention belongs to Aristotle. It is proper, 
however, before dismissing the subject, to take some notice of 
the doubts which have been suggested upon this head, in con- 
sequence of the lights recently thrown on the remains of ancient 
science still existing in the East. Father Pons, a Jesuit mis- 



lice constitutas, id est, quamdiu Grteca 
et Latinft lingua viguerunt. Postca vero 
qnam theatrics coeperunt esse discip- 
linsB, omnisqae eamm fructus ezisdma- 
tu8 est, posse disputando fiicam facere, 
et OB obturare, et pulvercm ob oculos 
jacere, idque imperitissinia peritia, et 
nomimbas ad lubitum confictis, accom- 
roodatiores ad rem visi sunt libri logici 
AristoteHs et phydci, relictu perimdH$ 
prcedaris ejus openbua: Platone vero, 
et qaod ab eis non intelligeretur, quam< 
vis multo minus Aristoteles, et quod 
artificinm [non] videretur docere, ne no- 
minate quidem; non quod minorem 
aut inerudidorem putem Platone Aris- 
totelem, sed quod ferendum non est, 
Platonem sanctissimum philosophum 
prateriri, et Aristotelem ita Icgi, nt m^ 



Uore rejecta partem qua reUnetur id co- 
ffaiur loquij quod ipsijubent, [stnldtias 
meras, qiuiles non dico Aristoteles, sed 
nee quisqnam illius, temporis per fhro- 
rem cogitarit." Ludovicus Vives in 
Augusdn. De Civ. Dei, L. ?iii. c. 10. 
See also Vives in same work, on book 
yii. cbap. xii. — Ed.] 

A remark similar to this is made by 
Bayle. " Ce qui doit ^tonner le plua 
les hommes sages, c'est que lea profea- 
seurs se soient si furieusement entetes 
dcs hypotbeses pbilosopbiqnes d'Aris- 
tote. Si I'on avoit eu cette pr^vendon 
pour sa Poetique, et pour sa Rb^toriqne, 
il 7 auroit moins de sujet de s'etonner ; 
mais, on s^est entet6 du plus foible de sea 
ouvrages, je veux dire, de sa Logique et 
de sa Pbysique.** — Bayle, Art, AriHofe. 
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sionary, was (I believe) the first person who communicated to 
the learned of Europe the very interesting fact, that the use of 
the Syllogism is, at this day, familiarly known to the Bramins 
of India ;^ but this information does not seem to have attracted 
much attention in England, till it was corroborated by the 
indisputable testimony of Sir William Jones, in his third 
discourse to the Asiatic Society.* " It will be sufficient," he 
observes, "in this dissertation, to assume, what might be 
proved beyond controversy, that we now live among the adorers 
of those very deities who were worshipped under different 
names in old Greece and Italy, and among the professors of those 
philosophical tenets, which the Ionic and Attic writers illus- 
trated with all the beauties of their melodious language. On 
one hand we see the trident of Neptune, the eagle of Jupiter, 
the satyrs of Bacchus, the bow of Cupid, and the chariot of the 
Sun ; on the other, we hear the cymbals of Khea, the songs of 
the Muses, and the pastoral tales of Apollo Nomina In more 
retired scenes, in groves, and in seminaries of learning, we may 
perceive the Brahma/na and the Sermanes mentioned by Clemens, 
dispiding in the forms of hgicy or discoursing on the vanity of 
hmnan enjoyments, on the immortality of the soul, her emana- 
tion from the eternal mind, her debasement, wanderings, and 
final union with her source. The six philosophical schools, 
whose principles are explained in the Dersana Sastra, comprise 
aU the metaphysics of the old Academy, the Stoa and the 
Lyceum ; nor is it possible to read the Vedanta, or the many 
fine compositions in illustration of it, without believing that 
Pythagoras and Plato derived their sublime theories from the 
same source with the sages of India."* 

In a subsequent discourse, the same author mentions "a 
tradition, which prevailed, according to the well-informed 

' Lettres Edifiantes et CiirieuBes, In the same discourse, we are in- 

torn, xxvi. (old edition.) Tom. xiv. fonned, that "the Hindoos have nu- 

edit. of 1781. The letter is dated merous works on grammar, logic, rhe- 

1740. toric, music, which are extant and ac- 

• Delivered in 1786. cessible." An examination of these is 

• Works of Sir William Jones, vol. i. certainly an object of literary curiosity, 
p. 28. highly deserving of farther attention. 

VOL. III. P 
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author of the Dabistdn^ in the Pary'db, and in several Persian 
provinces, that, among other Indian curiosities, which Callis- 
thenes transmitted to his uncle, was a technical system of logic j 
which the Brahmans had communicated to the inquisitive 
Greek, and which the Mohammedan writer supposes to have 
been the ground-work of the famous Aristotelian method If 
this be true," continues Sir W. Jones — and none will dispute 
the justness of his remark, ^^ it is one of the most interesting 
facts that I have met with in Asia."^ 

Of the soundness of the opinion concerning the origin of the 
Greek philosophy, to which these quotations give the sanction 
of an authority so truly respectable, our stock of facts is as yet 
too scanty to enable us to form a competent judgment Some 
may perhaps think, that the knowledge of the Aristotelian 
logic which exists in India, may be sufficiently accoimted for 
by the Mohammedan conquests; and by the veneration in 
which Aristotle was held, from a very early period, by the 
followers of the prophet.^ On the other hand, it must be 



* Eleventh discourse, delivered in 
1794. 

* '* La philosophie P^ripat^tiqae s^est 
teUement 6tablie par tout, qu'on n'en 
lit plus d'autre par toutes les universitez 
Chretiennes. Celles memes, qui sont 
contraintes de recevoir les impostures 
de Mahomet, n^enseignent les sciences 
que conform^ment aux principes du 
Lyc^, auxquels ils s'attachent si fort, 
qu'Averroes, Alfarabias, Albumassar, 
et assez d'autres philosophes Arabes se 
sont Bouvent 61oign6s des sentiments de 
leur prophdte, pour ne pas contredire 
ceux d'Aristote, que les Turcs ont en 
leur idiome Turquesque et en Arabe, 
comme Belon le rapporte." — La Motte 
le Vayer ; quoted by Bayle, Art ArU- 
tote. 

"L'Auteur, dont j'emprunte ces pa- 
roles, dit dans un autre volume, que, 
selon la relation d*01earius, les Perses 
ont toutes les ceuvres d'Aristote, expli- 
qu^es par beaucoup de commentaires 



Arabes. * Bergeron (dit il) remarqne, 
dans son Traits des Tartares, qn'ilt 
possMent les livres d'Aristote, tradnits 
en leur langue, enseignant, avec aatant 
de soumission qu*on pent fiure ici, sa 
doctrine 4 Snmarcand, university da 
Grand Mogol, ct k present ville capi- 
tate du Royaiune d'TJsbec.* "—[Ibid.] 

In the 8th volume of the AsitUie 
Be^earches, there is a paper hy I>r. 
Balfour, containing some curious ex- 
tracts (accompanied with an Eq^HsH 
version) from a Persian translation of 
an Arabic Treatise, entitled the JSssenee 
of Logic. In the introduction to these 
extracts, Dr. Balfour mentions it as an 
indisputable fact, that " the sytteng of 
logiCf generally ascribed to Aristo&e, 
eonetituteSj at thie tune, the logic of ofl 
the nations of Asia who profese the 
Mahometan faith ;** and it seems to 
have been with a view of renderingr 
this fiict still more palpable to common 
readers, that the author has taken the 



Digitized by LjOOQIC 



CHAP. III. — ARISTOTELIAN LOGIC. (§ 3.) 227 

acknowledged, that this part of Aristotle's work contains some 
intrinsic evidence of aid borrowed from a more ancient school. 
Besides that imposing appearance which it exhibits of syste- 
matical completeness in its innumerable details, — and which we 
can scarcely suppose that it could have received from the 
original inventor of the art, there is a want of harmony or 
unity in some of its fundamental principles, which seems to 
betray a combination of diflferent and of discordant theoriea I 
allude more particularly to the view which it gives of the 
nature of science and of demonstration, compared with Aris- 
totle's well-known opinions concerning the natural progress of 
the mind in the acquisition of knowledge. That the author of 
the Organon was fully aware of an incongruity so obvious, 
there can be little doubt ; and it was not improbably with a 
view to disguise or to conceal it, that he was induced to avoid, 
as much as possible, every reference to examples ; and to adopt 
that abstract and symbolical language, which might divert the 
attention from the inanity of his demonstrations, by occupying 
it in a perpetual eflfort to unriddle the terms in which they are 
expressed. 

Nor does there seem to be anything in these suggestions 
(which I hazard with much diffidence) inconsistent with Aris- 
totle's own statement, in the concluding chapter of the book of 
Sophisms. This chapter has indeed (as far as I know) been 
universally understood as advancing a claim to the whole art 
of syllogism ; ^ but I must acknowledge, that it appears to me to 
admit of a very fair construction, without supposing the claim to 
comprehend all the doctrines delivered in the books of Anor- 

troDble to translate, through the medium If I were satisfied that this ohserva- 

of the Pendan, the Arabic original; from txon is just, I should think that nothing 

which language the knowledge of Aris- short of the most irresistible evidence 

toilers logic, possessed by the orientals, could be reasonably opposed to the 

is supposed to have been derived. direct assertion of Aristotle. It is quite 

* " The conclusion of this treatise," inconceivable, that he should have wil- 

the book of Sophismif ought not to be fully concealed or misrepresented the 

overlooked : it manifestly relates, not to truth, at a period when there could not 

tbe present treatise only, but also to the fail to be many philosophers in Greece, 

whole^fMifyf»C9 and !ropu» of the author.** both able and willing to expose the 

— Seid's AtudynSj &c. chap. v. sect. 8. deceplioo. 
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lytics. In support of this idea, it may be remarked, that while 
Aristotle strongly contrasts the dialectical art, as taught in the 
preceding treatise, with the art of diaputcUton as previously 
practised in Greece, he does not make the sUghtest reference 
to the distinction between demonstrative and dialectical syllo- 
gisms, or to those doctrines with respect to demonstration and 
science, which accord so ill with the general spirit of his philo- 
sophy. It does not seem, therefore, to be a very unreason- 
able supposition, that to these doctrines (with which, for many 
reasons, he might judge it expedient to incorporate his own 
inventions and innovations) he only gave that systematical and 
technical form, which, by its peculiar phraseology and other 
imposing appendages, was calculated at once to veil their im- 
perfections, and to gratify the vanity of those who should make 
them objects of study. It is surely not impossible, that tiie 
syllogistic theory may have existed as a subject of abstract 
speculation, long before any attempt was made to introduce 
the syllogism into the schools as a weapon of controversy, or to 
prescribe rules for the skilful and scientific management of a 
vivd voce dispute. 

It is true that Aristotle's language, upon this occasion, is 
somewhat loose and equivocal ; but it must be remembered, 
that it was addressed to his contemporaries, who were perfectly 
acquainted with the real extent of his merits as an inventor ; 
and to whom, accordingly, it was not necessary to state his 
IMretensions in terms more definite and explicit 

I shall only add, that this conjecture (supposing it for a 
moment to be sanctioned by the judgment of the learned) 
would still leave Aristotle in complete possession of by far the 
most ingenious and practical part of the scholastic logic ;^ while, 

' This was plainly the opinion of totam dimittamus, qute in excogitandis 

Cicero : — '" In hac arte," he observes, argumentis muta nimium est, in judi- 

speaking of the dialectical art, as it was candis nimium loqnax." — {De Oral, 

cultivated by the Stoics,—" in hac arte, lib. ii. [c. 38,] 86, 87.) The first sentence 

si mode ut hcee ars, nullum est pnecep- is literally applicable to the doctrine of 

turn quomodo verum inveniatur, sed tan- syllogism considered theoretically ; the 

turn est quomodo judicetur." And in a second contrasts the inutility of this 

few sentences after, '* Quare islam artem doctrine with the importance of such 
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at the same time, should ftiture researches verify the suspicions 
of Sir William Jones and others, that the first rudiments of 
the art were imported into Greece from the East, it would 
contribute to vindicate his character against that charge of 
plagiarism, and of unfairness towards his predecessors, which 
has been admitted even by some who speak with the most un- 
bounded reverence of his intellectual endowmenta 

From the logic of Aristotle, I now proceed to that of Lord 
Bacon ; a logic which professes to guide us systematically in 
investigating the laws of nature, and in applying the knowledge 
thus acquired to the enlargement of human power, and the 
augmentation of human happiness. 

Of some of the fundamental rules by which this mode of 
philosophizing is more peculiarly distinguished, I intend to 
treat at considerable length ; du^ecting my attention chiefly to 
such questions as are connected with the theory of our intel- 
lectual faculties. In this point of view, the author has left 
m.uch to be supplied by his successors ; the bent of his own 
genius having fortunately determined him rather to seize, by a 
sort of intuitive penetration, great practical results, than to 
indulge a comparatively sterile curiosity, by remounting to the 
first sources of experimental knowledge in the principles and 
laws of the human frame. It is to this humbler task that I 
propose to confine myself in the sequel. To follow him through 
the details of his Method, would be inconsistent with the nature 
of my present undertaking. 

subjects as are treated of in Aristotle's wliich were so highly valued in ancient 

Topics. times, there can be no doubt, after what 

Whether Cicero and Qmntilian did these great masters of oratory have 

not overrate the advantages to be de- written on the subject ; but it does not 

rived from the study of the Lod as an follow, that, in the present state of so- 

organ of invention, is a question alto- ciety, it would reward the labours of 

gether foreign to our present inquiries. those who wish to cuUivate either the 

That it was admirably adapted for those eloquence of the bar, or that which leads 

argumentative and rhetorical displaytt to distinction in our popular assemblies. 
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CHAPTER IV. 

OP THE METHOD OF INQUIBY POINTED OUT IN THE 
EXPERIMENTAL OR INDUCTIVE LOGIC. 

SECTION L — MISTAKES OF THE ANCIENTS CONCERNING THE PRO- 
PER OBJECT OF PHILOSOPHY. — IDEAS OF BACON ON THE 8AMK 
SUBJECT. — INDUCTIVE REASONING. — ANALYSIS AND SYNTHESia 
— ESSENTIAL DIFFERENCE BETWEEN LEGITIMATE AND HYPO- 
THETICAL THEORIES. 

I HAVE had occasion to observe more than once, in the course 
of the foregoing speculations, that the object of physical science 
is not to trace necessary connexions, but to ascertain constant 
conjunctions ; not to investigate the nature of those efficient 
causes on which the phenomena of the universe ultimately 
depend, but to examine with accuracy what the phenomena 
are, and what the general laws by which they are regulated. 

In order to save repetitions, I here beg leave to refer to sotae 
observations on this subject in the first volume. I request 
more particularly the reader's attention to what I have said, in 
the second Section of the first Chapter, on the distinction be- 
tween physical and efficient Causes, and on the origin of that 
bias of the imagination which leads us to confound them under 
one common name. That, when we see two events constantly 
conjoined as antecedent and consequent, our natural apprehen- 
sions dispose us to associate the idea of causation or efficiency 
with the former, and to ascribe to it that power or energy by 
which the change was produced, is a fact obvious and unques- 
tionable ; and hence it is, that in all languages, the series of 
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physical causes and eflfects is metaphorically likened to a chain, 
the links of which are supposed to be indissolubly and neces- 
sarily connected. The slightest reflection, at the same time, 
must satisfy us that these apprehensions are inconsistent and 
even absurd, our knowledge of physical events reaching no 
farther than to the laws which regulate their succession, and 
the words power and energy expressing attributes not of 
Matter but of Mind. It is by a natural bias or association 
somewhat similar, (as I have remarked in the section above- 
mentioned,) that we connect our sensations of colour with the 
primary qualities of body.^ 

This idea of the object of physical science (which may be 
justly regarded as the ground-work of Bacon's Novum Organon) 
diflfers essentially from that which was entertained by the an- 
cients ; according to whom, " Philosophy is the science of 
causes" If, indeed, by causes they had meant merely the con- 
stant forerunners or antecedents of events, the definition would 
have coincided nearly with the statement which I have given. 
But it is evident, that by causes they meant such antecedents 
as were necessarily connected with the eflfects, and from a know- 
ledge of which the eflTects might be foreseen and demonstrated ; 
and it was owing to this confusion between the proper objects 
of physics and of metaphysics, that, neglecting the observation 
of facts exposed to the examination of their senses, they vainly 

' Were it not for this bias of the im- time, the event would not be in itself 

agination to identify efficient with phy- more wonderful than their slow growth 

sical causes, the attention would be con- to maturity from an embryo, or from a 

iinnally direrted from the necessary seed. But, on the former supposition, 

business of life, and the useful exercise there is no man who would not perceive 

of our faculties suspended, in a fruitless and acknowledge the immediate agency 

astonishment at that hidden machinery, of an inteUigent cause ; whereas, ac- 

over which nature has drawn an im- cording to the actual order of things, 

penetrable veil. To prevent this incon- the effect steals so insensibly on the 

renient distraction of thought, a farther observation, that it excites little or no 

provision is made in that gradual and curiosity, excepting in those who pos- 

imperceptible process by which the sess a sufficient degree of reflection to 

changes in the state of the Universe contrast the present state of the objects 

are, in general, accomplished. If an around them, with their first origin, 

animal or a vegetable were brought into and with the progressive stages of their 

being before our eyes, in an instant of existence. * 
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attempted, by synthetical reasoning, to deduce, as necessary 
consequences from their supposed causes, the phenomena and 
laws of nature. — " Causa ea est," says Cicero, ** quae id efficit 
cujus est causa. Non sic causa intelligi debet, ut quod cuique 
antecedat, id ei causa sit ; sed quod cuique efficienter antecedat, 
. . . Itaque dicebat Caraeades ne Apollinem quidem posse 
dicere futura, nisi ea, quorum causas natura ita contineret, ut 
ea fieri necesse esset. . . . Causis enim efficientibus quamque 
rem cognitis, posse denique sciri quid futurum esset." ^ 

From this disposition to confound efficient with physical 
causes, may be traced the greater part of the theories recorded 
in the history of philosophy. It is this which has given rise to 
the attempts, Loth in ancient and modem times, to account for 
all the phenomena of moving bodies by means of impulse ;* 



« De Faio, 48, 49, [cc. 15, 14.— jETd] 
The language of Aristotle ie equally 
explicit. *^vi^r«tHtu 2i olifttta X»$t0r»f 

rif murk ri;ji»j3fj3ii»«f , 7r«v rnt r Mtriaw 
»tti/»tim ytfmr»Uff 1/ i}» r« T^iyfim IfTtf, 
en ixufov atria irr/, ma) fth tpii^^trai 
rtiuT aX>Ms tf;^w». " Sciri autem puta- 
mus unamquamque rem simpliciter, non 
sophistico modo, id est accidenti, cum 
putamus causam cognoscere propter 
qnam res est, ejus rei causam esse, nee 
posse earn aliter se habere." — Anal. 
Post.y lib. i. cap. ii. [{ 1.] 

Nothing, however, can place in so 
strong a light Aristotle's idea of the 
connexion between physical causes and 
effects, as the analogy which he con- 
ceived it to bear to the connexion be- 
tween the links of a mathematical chain 
of reasoning. Nor is this mode of speak- 
ing abandoned by his modern followers. 
" To deny a first cause," says Dr. Gillies, 
"is to deny all causation : to deny 
axioms is, for the same reason^ to deny 
all demonstration."— (Vol. i. p. 108.) 
And in another passage, " "We know a 
mathematical proposition, when we know 
the causes that make it true. In de- 
monstration, the prcmisos are the causes 



of the conclusion, and therefore prior to 
it. We cannot, therefore, demonstrate 
things in a circle, supporting the pre- 
mises by the conclusion ; because this 
would be to suppose, that the one pro- 
position could be both prior and poste- 
rior to the other.''--(Ibid. p. 96.) (Can 
one mathematical theorem be said to be 
prior to another in any other sense, than 
in respect of the order in which they 
are first presented to our knowledge ?) 

• See PhUo8ophy of the Human Mind, 
vol. i. chap. i. sect. 2. 

With respect to the connexion be- 
tween impulse and motion, I have the 
misfortune to differ from my veiy learned 
and highly respected ^end, M. Provost 
of Geneva, whose opinions on this point 
may be collected from the two foUowing 
sentences : — "La cause diff^re du simple 
signe precurseur, par sa force, on son 
Anergic productive. — L^impulsion est un 
plienomene si commun, sonmis 4 des 
lois si bien discutees, et si universellea, 
que toute cause qui s^ reduit semble 
former une classe ^minente, et meriter 
seule le nom d^AgentJ" — Es»nU de Phi- 
hsophie, tome ii. pp. 174, 175. 

1 have read with great attention all 
that M. Pre vest has so ingeniously urged 
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and it is this also which has suggested the simpler expedient of 
explaining them by the agency of minds united with the par- 
ticles of matter.^ As the communication of motion by apparent 
impulse, and our own power to produce motion by a volition of 
the mind, are two facts of which, from our earliest infancy, we 
have every moment had experience ; we are apt to fancy that 
we understand perfectly the nexus by which cause and eflFect are 
here necessarily conjoined ; and it requires a good deal of re- 
flection to satisfy us that, in both cases, we are as completely in 
the dark, as in our guesses concerning the ultimate causes of 
magnetism or of gravitation. The dreams of the Pythagorean 
school, with respect to analogies or harmonies between the con- 
stitution of the universe and the mathematical properties of 
figures and of numbers, were buggested by the same idea of 
necessary connexions existing among physical phenomena, ana- 
logous to those which link together the theorems of geometry 
or of arithmetic ; and by the same fruitless hope of penetrating, 
by abstract and synthetical reasoning, into the mysterious pro- 
cesses of nature. 

Beside this universal and irresistible bias of the imagination, 
there were some peculiarities in the genius and scientific taste 
of Aristotle, which gave birth to various errors calculated to 
mislead his followers in their physical inquiries. Among these 

in vindication of tbe theory of his illus- express the painful diffidence which I 

trious countr3rman Le Sage, but without always feel in my own conclusions, when 

experiencing that conviction which I they happen to be at variance with those 

have in general received from his rea- of a writer equally distinguished by the 

sonings. The arguments of Locke and depth and by the candour of his philo- 

llume on the other side of the question, sophical researches, 
appear to my judgment, the longer I For some additional illustrations of 

reflect on them, the more irresistible ; M. Prevost's opinion on this subject, see 

not to mention the powerful support Appendix, 
which they derive from the subsequent 

speculations of Boscovich. — See Locke's ' To this last class of theories may 

Esaay^ book ii. chap, xxiii. sects. 28, 29 ; also be referred the explanations of phy- 

and Hume's Essay on Necessary Con- sical phenomena by such causes as sym- 

nexUmf part i. pathies, antipathies, Nature's horror of 

In employing the word misfortune, on a void, &c., and other phrases borrowed 

this occasion, 1 have no wish to pay an by analogy from the attributes of ani- 

iinmeaning compliment, but merely to mated bcingH. 
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errors may be mentioned, as one of the most important, the dis- 
tinction of causes (introduced by him) into the Efficient, the 
Material, the Formal, and the Final ; a distinction which, as 
Dr. Reid justly observes, amounts only (like many other of Aris- 
totle's) to an explanation of the di£ferent meanings of an ambi- 
guous word ; and which, therefore, was fitter for a dictionary of 
the Greek language than for a philosophical treatise.^ Of the 
effect of this enumeration of causes in distracting the attention, 
some idea may be formed, when it is recollected, that, according 
to Aristotle, it is the business of the philosopher to reason de- 
monstratively fix»m all the four.^ 

The same predilection of Aristotle for logical, or rather 
verbal subtleties, encouraged for many ages, that passion for 
fanciful and frivolous distinctions, vrtiich is so adverse to the 
useful exercise of the intellectual powers. Of its tendency to 
check the progress of physical knowledge, the reader will be 
enabled to judge for himself, by penising the 16th and 17th 
chapters of Mr. Harris's Philosophical Arrangements ; which 
chapters contain a very elaborate and not inelegant view of 
what the author is pleased to call the ancient Theory of Motion, 
A later writer of the same school [Lord Monboddo] has even 
gone so far as to assert, that it is such researches alone which 
merit the title of the Philosophy of Motion ; and that the con- 
clusions of Galileo and of Newton — amounting (as they un- 
questionably do) to nothing more than a classification and 
generalization of facts— deserve no higher an appellation than 
that of Natural History} 

In contrasting, as I have now done, the spirit of Bacon's 
mode of philosophizing with that of the ancients, I do not 
mean to extol his own notions concerning the relation of Cause 
and Effect in physics, as peculiarly correct and consistent On 

' Account of Aristotle's LogiCf chap. jndiciouB and discriminating. " Le 

ii. sect. 3. principal d^faut qu'on y pent trouver, 

* N(d. AuscttU. lib. ii. cap. vii. n'est pas qu'elle soit fausse, mais cVst 

' ' Ancient Metaphysics^ passim. — The au contraire qu'elle est trop vraie, ct 

censure bestowed on Aristotle's Physics^ qu*elle ne nous apprend que des cho»es 

by the authors of the French Treatise qu'il est impossible d*ignorer." — (Second 

of Logic, entitled L'Arf de Penser, i?» Disconrs.) 
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the contrary, it seems to me evident, that he was led to his 
logical conclusions, not by any metaphysical analysis of his 
ideas, but by a conviction founded on a review of the labours 
of his predecessors, that the plan of inquiry by which they had 
been guided must have been erroneous. If he had perceived 
as clearly as Barrow, Berkeley, Hiune, and many others have 
done since his time,^ that there is not a single instance in 
which we are able to trace a necessary connexion between two 
successive events, or to explain in what manner the one follows 
from the other as an infallible consequence, he would have 
been naturally led to state his principles in a form far more 
concise and methodical, and to lay aside much of that scholastic 
jargon by which his meaning is occasionally obscured. Not- 
withstanding, however, this vagueness and indistinctness in his 
language, his comprehensive and penetrating understanding, 
enlightened by a discriminating survey of the fruitless inquiries 
of former ages, enabled him to describe, in the strongest and 
happiest terms, the nature, the object, and the limits of philo- 
sophical investigation. The most valuable part of his works, 
at the same time, consists perhaps in his reflections on the 
errors of his predecessors, and on the various causes which have 
retarded the progress of the sciences and the improvement of 
the human mind. That he should have executed, with com- 
plete success, a system of logical precepts for the prosecution of 

> In alluding to the relation between language of Seneca. '' Cum fatum 

cause and effect, Bacon sometimes in- nibil aliud sit quam series impUxa 

dnlges his fancy in adopting metaphori- eattsurvm^ ille est prima omnium causa 

cal and popular expressions. " Namque ex qu4 cetene pendent." 
in limine Philosophiie, cum secundfe In other instances he speaks (and, in 

causae, tanquam sensibus proximie, in- my opinion, much more philosophically) 

gerant se menti humanse, mensque ipsa of the " opus quod operatur Deus a 

in illis hsereat, atque commoretur, obli- primordio usque ad finem ;" a branch 

vio primie causte obrepere possit. Sin of knowledge which he expressly de- 

quis ulterius pergat, catuarumque de- scribes as placed beyond the examina- 

pendentiam^ seriem, et concaienationem^ tion of the human faculties. But this 

atque opera providentise intueatur, tunc speculation, although the most interest- 

secundum poetarum mythologiara, facile ing that can employ our thoughts, has 

credet, Bwnmum natwralis catence an- no immediate connexion with the logic 

nuhim pedi solii Jovis aflBgi.*' — ( De Aug. of physical science. — See Note N. 
Scient. lib. i.) Tliis is very nearly the 
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experimental inquiries, at a period when these were^ for the 
first time, beginning to engage the attention of the curious, was 
altogether impossible; and yet in his aJttempt towards this 
undertaking, he has displayed a reach of thought and a just- 
ness of anticipation, which, when compared with the discoveries 
of the two succeeding centuries, seem frequently to partake of 
the nature of prophecy. " Prout Physica majora indies incre- 
menta capiet, et nova axiomata educet, eo mathematicas nova 
oper& in multis indigebit, et plureis demum fient mathematicsB 
mixtee."^ Had he foreseen all the researches of the Newtonian 
school, his language could not have been more precise or more 
decided. 

^* Bacon," it has been observed by Mr. Hume, " was ignorant 
of geometry, and only pointed out at a distance the road to 
true philosophy." — " As an author and philosopher," therefore, 
this historian pronounces him, ^^ though very esttmable, yet 
inferior to his contemporary Galileo, perhaps even to Kepler."* 
— The parallel is by no means happily imagined, inasmuch as 
the individuals whom it brings into contrast, directed their at- 
tention to pursuits essentially diflferent, and were characterized 
by mental powers unsusceptible of comparison. As a geometer 
or astronomer, Bacon has certainly no claim whatever to dis- 
tinction ; nor can it even be said, that as an experimentalist, 
he has enriched science by one important discovery ; but, in 
just and enlarged conceptions of the proper aim of philosophical 
researches, and of the means of conducting them, how far does 
he rise above the level of his age I Nothing, indeed, can place 
this in so strong a light as the history of Kepler himself, un- 

* De Aug. Scient, lib. iii. cap. vi. of our reasonings in catoptrics and diop. 

By the word Axioms Bacon means a tries. — (See pp. 34, 35, of this vdnme.) 

general principle obtained by induction, I shall take this opportunity to re- 

from which we may safely proceed to mark, that Newton had evidently studied 

reason synthetically. It is to be re- Bacou*s writings with care, and has 

gretted, that he did not make choice of followed them (sometimes too implicit- 

a less equivocal term, as Newton has ly) in his logical phraseology. Of this 

plainly been misled by his example, in remark, various other proofs will occur 

the very illogical application of this afterwards. 

name to the laws of motion, and to those ' History of England. Apj^endix to 

general /«*?/# which Bcrve as the basis the reign of James T. 
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questionably one of the most extraordinary persons who adorned 
that memorable period, but deeply infected, as his writings 
shew, with prejudices borrowed from the most remote antiquity. 
The mysterious theories of the Pythagoreans, which I formerly 
mentioned, and which professed to find in the mathematical 
properties of figures and numbers, an explanation of the sys- 
tem of the universe, seem, from one of his earlier publications, 
to have made a strong impression on his imagination ;^ while. 



^ Mytteritan Oosmographtcutnt de 
admirabfli proportione orbium ccelesiium 
deque cansis coelomm numeri, magni- 
tadinis, motuumque periodicomm ge- 
nmniB et propriis, demonstratum per 
quinque reffularia corpora Qeometriea, 
1598. Kepler infonns us, tliat he Bent 
a copy of this book to Tycho Brahe ; 
the subject of whose answer he has had 
tlie candour to record. " Argumentum 
Hterarom Brahei hoc erat, ut suspensis 
speculationibus & priori descendentibus, 
animum potias ad observationes quas 
simul offerebat, considerandas adjice- 
rem, inque iis primo gradu facto, posteH 
demum ad causas ascenderem." — To 
this excellent advice the subsequent dis- 
coverieSi which have immortalized the 
name of Kepler, may (in the opinion of 
Mr. Maclanrin) be ascribed. — Account 
qf Newton^s IHscoverUSf book i. c. iii. 

An aphorism of Lord Bacon, concern- 
ing the relation which Mathematics 
bears to Natural Philosophy, exhibits a 
singular contrast to the aim and spirit 
of the Mysterium Cosmographicu/ni. 
" In secunda schola Platonis, Procli et 
aJiorum, Naturalis Philosophia infecta 
et corrupta fiiit, per Mathematicam ; 
qtuB PhUosophiam Naturalem ter- 
tmnartf non generare aut procreare 
d^fet." — {Nov. Org. lib. i. aphor. xcvi.) 
The very slender knowledge of this 
science which Bacon probably possessed, 
renders it only the more wonderful that 
he. should have been so fortunate in 
seizing, or rather in divining, its 



genuine use and application in physical 
researches. 

The ignorance of geometry with 
which Mr. Hume reproaches Bacon, 
will not appear surprising, when it is 
considered, that sixty years after the 
time when he left Cambridge, mathema- 
tical studies were scarcely known in 
that University. For this fact we have 
the direct testimony of Dr. Wallis, 
(afterwards Astronomical Professor at 
Oxford,) who was admitted at Emanuel 
College, Cambridge, in 1632, and who 
informs us, that at that time '' Mathe- 
matics were scarcely looked upon as 
Academioal Studies, but rather Me- 
chaniccdf as the business of traders, 
merchants, seamen, carpenters, sur- 
veyors of land, and almanack-makers in 
London.*' — " Among more than two 
hundred students in our College, I do 
not know of any two who had more 
than I, (if so much,) which was then but 
little, and but very few in that whole 
University. For the study <rf Mathe- 
matics was then more cultivated in Lon- 
don than in the Universities." 

See an Account of some passages in 
the Life of Dr. WaUiSf written by him- 
self when he was upwards of eighty, 
and published by Heame, in his edition 
of Langtoft's Chronicle. 

The same writer from whom this in- 
formation is derived, lived to see, not 
only the institution of the Royal Society 
of London, but the illustration which 
the University of Cambridge derived 
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at an after period of life, he indulged himself in a train of 
thinking about the causes of the planetary motions, approach- 
ing to the speculations of the late learned author of Andeni 
Metaphysics, 

" Nego," says he, in his Commentaries on the Planet Mars, 
"ullum motum perennem non rectum a Deo conditum esse 
prsBsidio meiitali destitutum. Hujus motoris manifestum est 
duo fore munia; alterum ut facultate polleat trausvectandi 
corporis ; alterum ut scientia praeditus sit inveniendi circularem 
limitem per illam puram auram astheriam nullis hujusmodi 
regionibus distinctam." In another part of his work, he 
seriously gives it as his opinion, that the minds of the planets 
must have a power of making constant observations on the 
sun's apparent diameter, that they may thereby be enabled so 
to regulate their motions, as to describe areas proportional to 
the times. " Credibile est itaque, si qufi facultate prasditi sint 
mot ores illi observandaB hujus diametri, eam tanto esse argu- 
tiorem quam sunt oculi nostri, quanto opus ejus et perennis 
motio nostris turbulentis et confusis negotiis est constantior. 

"An ergo binos singulis planetis tribues oculos Keplere! 
Nequaquam. Neque est necesse. Neque enim ut moveri 
possint, pedes ipsis atque ala9 sunt tribuenda3." 

From such extravagancies as these, how wide the transition 
to the first sentence of the Novum Organon ! " Homo Natuil« 

MINISTER ET INTERPRES TANTUM FACIT ET INTELLIGIT QUANTUM 
DE NATURiE ORDINE RE VEL MENTE OBSERVAVERIT, KEG AMPLIU8 
SOIT AUT POTEST." 

In calling man the interpreter of Nature, Bacon had plainly 
the same idea of the object of physics, which I attempted to 
convey, when I said, that what are commonly called the caxtses 
of phenomena, are only their established antecedents or signs ; 
and the same analogy which this expression suggests to the 
fancy, has been enlarged upon, at considerable length, by the 

from the names of Barrow and of New- tribnted, more than any other single 

ton ; and even survived, for seventeen cause, to give this sudden impulse to 

^ears, the publication of Newton's Frvor science in England, it is imposaUe to 

ctpia. That Lord Bacon*s writings con- doubt. 
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inventive and philosophical Bishop of Cloyne, as the best illus- 
tration which he could give of the doctrine in question. It 
would be difficult, indeed, to select another equally apposite 
and luminous ; and not less difficult to find an author equally 
qualified to avail himself of its aid. I shall make no apology, 
therefore, for borrowing his words. 

" There is a certain analogy, constancy, and uniformity, in 
the phenomena or appearances of nature, which are a founda- 
tion for general rules ; and these are a grammar for the under- 
standing of nature, or that series of efiects in the visible world, 
whereby we are enabled to foresee what will come to pass in 
the naturcd course of things. Plotinus observes, in his third 
Enneady that the art of presaging is, in some sort, the reading 
of natural letters denoting order; and that so far forth as 
analogy obtains in the universe, there may be vaticination. 
And, in reality, he that foretells the motions of the planets, or 
the effects of medicines, or the results of chemical or mechanical 
experiments, may be said to do it by natural vaticination. 

" We know a thing when we understand it, and we under- 
stand it when we can interpret or tell what it signifiea Strictly 
the sense knows nothing. We perceive, indeed, sounds by 
hearing, and characters by sight ; but we are not, therefore, 
said to understand them. After the same manner, the phe- 
nomena of nature are alike visible to all; but aU have not 
alike learned the connexion of natural signs, or understand 
what they signify, or know how to vaticinate by them. There 
is no question, says Socrates (in Theceteto^) concerning that 
which is agreeable to each person, but concerning what will 
in time to come be agreeable, of which aU men are not equally 
judges. He that foreknoweth what will be, in every kind, is 
the wisest. According to Socrates, you and the cook may 
judge of a dish on the table equally well ; but while the dish 
is making, the cook can better foretell what will ensue from 
this or that manner of composing it. Nor is this manner of 
reasoning confined only to morals or politics, but extends cdso 
to natural science. 

" As the natural connexion of signs with the things signi- 
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fied is regular and constant, it forms a sort of rational dis- 
course, and is therefore the immediate effect of an intelligent 
cause/'^ 

The same language, with respect to the office and use of 
philosophy, has been adopted by Reid, and at a much earlier 
period by Hobbes ; and it was evidently by a similar train of 
thinking (as I already hinted) that Bacon was led to call philo- 
sophy ihe interpretation ofrmture. 

According to the doctrine now stated, the highest, or rather 
the only proper object of Physics, is to ascertain those esta- 
blished conjunctions of successive events, which constitute the 
order of the universe ; to record the phenomena which it ex- 
hibits to our observations, or which it discloses to our experi- 
ments, and to refer these phenomena to their general laws. 
While we are apt to fancy, therefore, (agreeably to popular 
conceptions and language,) that we are investigating efficient 
causes, we are, in reality, only generalizing effects ; and when 
we advance from discovery to discovery, we do nothing more 
than resolve our former conclusions into others still more com- 
prehensive. It was thus that Glalileo and Torricelli proceeded 
in proving that all terrestrial bodies gravitate towards the 
earth ; and that the apparent levity of some of them is merely 
owing to the greater gravity of the atmosphere. In esta- 
blishing this important conclusion, they only generalized the 
law of gravity, by reconciling with it a variety of seeming ex- 
ceptions ; but they threw no light whatever on that mysterious 
power, in consequence of which all these phenomena take place. 
In like manner, when Newton shewed that the same law of 
gravity extends to the celestial spaces, and that the power by 
which the moon and planets are retained in their orbits, is pre- 
cisely similar in its effects to that which is manifested in the 
fall of a stone, — ^he left the efficient cause of gravity as much 
in the dark as ever, and only generalized still farther the con- 
clusions of his predecessors. It was, indeed, the most astonish- 
ing and sublime discovery which occurs in the history of 

» Siris: or a Chain of PhUoiophical Vtrtties of Tar- Water, §§ 252, 253, 
He/lections and Inquiries concerning the 254. 
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science ; — a discovery not of less consequence in Natural Re- 
ligion than in Natural Philosophy, — and which at once demon- 
strated (in direct contradiction to all the ancient systems) that 
the phenomena exhibited by the heavenly bodies, are regulated 
by the same laws which fall under oiu: observation on the sur- 
face of this globe. Still, however, it was not the discovery of 
an efficient cause, but only the generalization of a fisict^ 

From what has been said, it is sufficiently evident, that the 
ultimate object which the philosopher aims at in his researches, 
is precisely the same with that which every man of plain 
understanding, however uneducated, has in view, when he re- 
marks the events which fall under his observation, in order to 
obtain rules for the future regulation of his conduct. The 
more knowledge of this kind we acquire, the better can we 
accommodate our conduct to the established course of things ; 
and the more are we enabled to avail ourselves of natural 
agents as instruments for accomplishing our purposes. It is 
with truth, therefore, that Bacon so often repeats, that '^ every 
accession which Man gains to his knowledge is also an accession 
to his power, and extends the limits of his empire over the 
world which he inhabits." 

The knowledge of the philosopher differs from that informa- 
tion which is the fruit of common experience, not in kind, but 

' " The lawg of attraction and repul- " The words attraction and repnlsion 
sion are to be regarded as laws of motion, mfty* in compliance with custom, be 
and these only as roles or methods ob- used where, accurately speaking, motion 
■erred in the production of natural alone is meant/' "Attraction cannot 
effects, the efficient and final causes produce, and in that sense account for, 
whereof are not of mechanical considera- the phenomena ; being itself one of the 
tion. Certainly if the explaining a phenomena produced and to be account- 
phenomenon be to assign its proper ed for." — Ibid. 

efficient and final cause, it should seem For some very important as well as 

the mechanical philosophers never ex- refined observations on the respective 

plained any thing ; their province being provinces of physics and of metaphysics 

only to discover the laws of nature ; that in the theory of motion, see a Tract by 

18, the general rules and methods of Dr. Berkeley, first published at London 

motion, and to account for particular in 1721. The title is, De Motu; sive 

phenomena, by reducing them under, or de Motus principio et nettura, et de 

shewing their conformity to such gen- causa communicationis Motuum. 
oral rules." — Berkeley's Siris, 

VOL. III. Q 
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in degree. The latter is, in general, confined to such fact4S as 
present themselves spontaneously to the eye ; and so beautifully 
is the order of nature adapted to our wants and necessities^ 
that while those laws in which we are most deeply interested 
are obtruded on our notice from our earliest infancy, others are 
more or less removed^ from the immediate examination of our 
senses, to stimulate curiosity, and to present a reward to in- 
dustry. That a heavy body, when unsupported, will fall down- 
wards ; that a painful sensation would be felt, if the skin were 
punctured or lacerated ; that life might be destroyed by plung- 
ing into a river, or by throwing one's self headlong from a pre- 
cipice, are facts as well known to the 'savage as to the phQoso- 
pher, and of which the ignorance would be equally fatal to 
both. For acquiring this, and other information of the same 
sort, little else is requisite than the use of our perceptive 
organs : And, accordingly, it is familiar to every man, long 
before tbe period that, in his maturer years, falls under the re- 
trospect of memory. 

For acquiring a knowledge of facts more recondite, ohservor 
Hon and experiment must be employed -^ and, accordingly, the 
use of these media forms one of the characteristical circum- 
stances by which the studies of the philosopher are distinguished 



* To these Condorcet adds calculation. 
"Bacon," he observes, "has revealed 
the true method of studying ^'nature, by 
employing the three instnmients with 
which she has furnished us for the dis- 
covery of her secrets — observation, ex- 
periment, and calculation." — (TcMeau 
Hittorique desprogrU de VEtprit ffu- 
fnain.) In this enumeration, it appears 
to me that there is a great defect, in 
point of logical distinctness. Calcula- 
tion is certainly not an instrument of 
discovery at all analogous to experi- 
ment and observation; it can accom- 
plish nothing in the study of nature, 
till they have supplied the materials, 
and is, indeed, only one of the many 
arts by which we are enabled to give a 
greater degree of accuracy to their re- 



sults. The use of optical glasses, of the 
thermometer und barometer, of time- 
pieces, and of all the various instru- 
ments of practical geometry, might, 
with equal propriety, have been added 
to the list. 

The advantages, at the same time, 
which Natural Philosophy has derived 
in modem times, from the arithmetical 
precision thus given to scientific details, 
must be allowed to be immense; and 
they would be well entitled to an ample 
illustration in a system of inductive 
logic. To those who may wish to pro- 
secute tiie subject in this view, I would 
beg leave to suggest the word fii^iwwfo- 
tion as equally precise, and more com- 
prehensive, than the word eaiadaiitmf 
as employed by Condoroet 
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from the experience of the multitude. How much the stock of 
his information must thereby be enlarged is sufficiently mani- 
fest. By habits of scientific attention, his accuracy as an 
observer is improved, and a precision is gi\^n to his judgment, 
essentially different from the vagueness of ordinary perception ; 
by a combination of his own observations with those made by 
others, he arrives at many conclusions unknown to those who 
are prevented, by the necessary avocations of human life, from 
indulging the impulse of a speculative curiosity, while the 
experiments which his ingenuity devises, enable him to place 
nature in situations in which she never presents herself spon- 
taneously to view, and to extort from her secrets over which 
she draws a veil to the eyes of others.^ 



' These primary and essential organs 
of accurate information, {ob$ervatioii 
and experiment,) which ftimish the 
basis to (he whole superstructure of 
physical science, are very cleariy and 
concisely described by Boseovich, in 
one of his notes on Stay's poem, 
De Systemate AftmdL " Obeervationes 
fiunt spectando id quod natura per se 
ipsam sponte exhibet; hiyusmodi sunt 
obserrationes pertinentes ad astrono- 
miam et historiam naturalem. JExperi- 
menta fiunt ponendo naturam in eas 
circumstantias, in quibus debeat agere 
et nobis ostendere id quod qussrimus, 
quod pertinet ad physicam experimen- 
talem. Porro et ferro et igni utimur, ac 
dissolvimus, per vim, compagem corpo- 
mm, potissimum in ehemiS, et naturam 
quodammodo velut torquentes cogimus 
revelare sua secreta." 

I have elsewhere remarked, that the 
physical discoveries of the modems have 
been chiefly owing to the skilful contri- 
vance and conduct of experiments ; and 
that this method of interrogating nature 
was, in a great measure, unknown to 
the ancients. — {Philosophical Essays, 
4to, p. 35.) Even Aristotle himself is 
acknowledged, by one of his most de- 



voted admirers, to have confined him- 
self chiefly to observation; and is, on 
this very ground, proudly contrasted 
with the empirical experimentalists of 
the present times. "Aristotle," says 
Dr. Gillies, " was contented with^ateh- 
ing nature in the fact, without attempt- 
ing, after the modern fashion, to put 
her to the torture ; and in rejecting ex- 
perimente operosc, toilsome, or painful, 
either to their objects or their authors, 
he was justified by the habite of think- 
ing almost universally prevalent in his 
age and country. Educated in free 
and martial republics, careless of wealth 
because uncomipted by luxury, the 
whole tribe of ancient Philosophers de- 
dicated themselves to agreeable only 
and liberal pursuits, with too proud a 
disdain of arts merely useful or lucra- 
tive. They ranked with the first class 
of citizens ; and, as such, were not 
to be lightly subjected to unwholesome 
or disgusting employn^nte. To bend 
over a furnace, inhaling noxious steams, 
to torture animals, or to touch dead 
bodies, appeared to them operations not 
more misbecoming their humanity, than 
unsuitable to their dignity. For such 
discoveries as the heating and mixing 
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But the observations and experiments of the philosopher are 
commonly only a step towards a fisui^er end. This end is, 
first, to resolve particular fiEtcts into other facts more simple 
and comprehensive ; and, secondly ^ to apply these general facts 
(or, as they are usually called, these laws of nature) to a syn- 
thetical explanation of particular phenomena. These two 
processes of the mind, together with that judicious employment 
of observation and experiment which they presuppose, exhaust 
the whole business of philosophical investigation; and the 
great object of the rules of philosophizing is to shew in what 
manner they ought to be conducted. 

I. For the more complete illustration of this fundamental 



of bodies offers to inquisitive cariosity, 
the naturalists of Greece trusted to 
slaves and mercenarj mechanics, whose 
poverty or avarice tempted them to 
work in metals and minerals, and to 
produce, by unwearied labour, those co- 
loured and sculptured ornaments, thoee 
gems, rings, cups, and vases, and other 
admired but fnvolouB elegancies, of 
which (in the opinion of good judges of 
art) our boasted chemistiy cannot pro- 
duce the materials, nor, were the mate- 
rials at hand, supply us with instruments 
fit to shape. The workshops of trades- 
men then revealed those mysteries which 
are now sought for in colleges and la- 
boratories; and useful knowledge, per- 
haps, was not the less likely to be 
advanced while the arts were confined 
to artists only, nor facts the more likely 
to be perverted, in order to support 
favourite theories, before the empiric 
had yet assumed the name, and usurped 
the functions of the philosopher.*' — 
Translation of ArUtotl^a Ethics and 
Politics, vol. i. p. 161, 2d Edit. 

In another passage, we are told by 
the- same author, that " the learning of 
Greece properly terminates in the Sta- 
girite, by whom it was finally embodied 
into one great work; a work rather 
impaired than improved by the labours 



of succeeding offesP^ — ^Ibid., p. x. of the 
Prefiace. 

Notwithstanding the length of this 
note, I must beg leave to add to it a 
short extract from one of the aphorisms 
of Lord Bacon. — "Of the criteria for 
guiding our judgment among so many 
different and discordant schools, there 
is none more to be relied on, than that 
which is exhibited by their /rtofe; for 
the fruits of any speculative doctrine, 
or the inventions which it has really 
produced, are, as it were, sponsors or 
vouchers for the truths which it con- 
tains. Now, it is well known, that 
fipom the philosophy of the Greeks, with 
its numerous derivative schools, hardly 
one experimental discovery can be col- 
lected which has any tendency to aid 
or to ameliorate the condition of man, 
or which is entitled to rank with the 
acknowledged principles of genuine 
science." — " Wherefore, as in religion, 
faith is proved by its works, so in philo- 
sophy, it were to be wished, that those 
theories should be accounted vain, which 
when tried by their fruits are barren ; 
much more those, which, instead of 
grapes and olives, have produced only 
the thorns and thistles of controversy.** 
— Nov. Org. lib. i. aph. Ixiii. 
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doctrine, it is necessary for me to recur to what has been 
already stated with respect to our ignorance of efficient causes. 
As we can, in no instance, perceive tiie link by which two suc- 
cessive events are connected, so as to deduce, by any reasoning 
a priori J the one from the other as a consequence or effect, it 
follows that when we see an event take place which has been 
preceded by a combination of different circumstances, it is im- 
possible for human sagacity to ascertain whether the effect is 
connected with all the circumstances, or only with apart of 
them; and (on the latter supposition) which of the circum- 
stances is essential to the result, and which are merely acci- 
dental accessories or concomitants. The only way, in such a 
case, of coining at the truth, is to repeat over the experiment 
again and again, leaving out all the different circumstances 
successively, and observing with what particular combinations 
of them the effect is conjoined. If there be no possibility of 
making this separation, and if, at the same time, we wish to 
obtain the same result, the only method of insuring success is 
to combine together aU the various circumstances which were 
united in our former triala It is on this principle that I have 
attempted, in a former chapter of this work, to account for the 
superstitious observances which always accompany the practice 
of medicine among rude nations. These are commonly ascribed 
to the influence of imagination, and the low state of reason in 
the earlier periods of society ; but the truth is, that they are 
the necessary and unavoidable consequences of a limited expe- 
rience, and are to be corrected, not by mere force of intellect, 
but by a more enlarged acquaintance with the established order 
of nature.' 

Observations perfectly similar to those which I made with 
respect to medicine are applicable to all the other branches of 
philosophy. Wherever an interesting change is preceded by a 
combination of different circumstances, it is of importance to 
vary our experiments in such a manner as to distinguish what 
is essential from what is accessory ; and when we have carried 
the decomposition as far as we can, we are entitled to consider 

* Philosophy of the Human Mind, vol. i. chap. v. part ii. § 1, [p. 306, seq.] 
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this simplest combination of indispensable conditions, as the 
jJiysical cause of the event 

WhcD, by thus comparing a number of cases, agreeing in 
some circumstances, but diflfering in others, and all attended 
with the same result, a philosopher connects, as a general law 
of nature, the event with its physical cause, he is said to pro- 
ceed according to the method of induction. This, at least, 
appears to me to be the idea which, in general, Bacon himself 
annexes to the phrase ;^ although I will not venture to affirm, 
that he has always employed it with uniform precision. I 
acknowledge, also, that it is often used by very accurate writers, 
to denote the whole of that system of rules, of which the process 
just mentioned forms the most essential and characteristical 
part. 

The same word induction is employed by mathematicians in 
a sense uot altogether diflTerent. In that general formula (for 
instance) known by the name of the Binomial Theorem, having 
found that it corresponds with the table of powers raised from 
a Binomial root, as far as it is carried by actual multiplication, 
we have no scruple to conclude, that it holds imiversally. 
Such a proof of mathematical theorem is called a proof by 
induction; a mode of speaking obviously suggested by the 
previous application of this term to our inferences concerning 
the laws of nature. There is, at the same time, notwith- 
standing the obvious analogy between the two cases, one very 
essential circumstance by which they are discriminated ; — ^that^ 
in mathematical induction, we are led to our conclusion (as I 
shall afterwards endeavour to show) by a process of thought, 
which, although not conformable to the rules of legitimate 
demonstration, involves, nevertheless, a logical inference of the 
understanding with respect to a universal truth or theorem ; 
whereas, in drawing a general physical conclusion from par- 
ticular facts, we are guided merely by our instinctive expecta- 
tion of the continuance of the laws of nature ; an expectation 

' " Tnductio, quae ad inventionera et rejectionee et exclusiones debites," *^c. 
demonptrationem Bcicntiarum et artium Ac. — Nov. Orff. lib. i. aph. rv. 
Ti't ntilis, natnram Rcparar© debet, per 
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which, implying little, if any, exercise of the reasoning powers, 
operates alike on the philosopher and on the savage. 

To this belief in the permanent uniformity of physical laws, 
Dr. Eeid long ago gave the name of the inductive principle. 
" It is from the force of this principle," he observed, " that we 
immediately assent to that axiom upon which all our know* 
ledge of nature is built, That effects of the same kind must 
have the same cause. For effects and causes, in the operations 
of nature, mean nothing but signs, and the things signified by 
them. We perceive no proper causality or efficiency in any 
natural cause ; but only a connexion established by the course 
of nature between it and what is called its effecta"^ 

A late celebrated writer, [Dr. Priestley] more distinguished 
by the singular variety and versatility of his talents than by the 
depth or soundness of his understanding, was pleased to consider 
Beid's inductive principle as a fit subject of ridicule ; asserting 
that the phenomenon in question was easily explicable by the 
conmion principles o{ experience, and the association of ideas. 
" Though no man," says he, " has had any experience of what 
is future, every man has had experience of what was future."* 
Of the shallowness of this solution philosophers are, I believe, 
now very generally convinced ; but even if the case were other- 
wise, the^^ic^ remarked by Reid would be equally entitled to 
the attention of logicians as the basis of all physical science ; 
nor woiJd it be easy to distinguish it by a name less liable to 
objection than that which he has selected. 

In all Bacon's logical rules, the authority of this law of belief 
is virtually recognised, although it is nowhere formally stated 
in his writings ; and although the doctrines connected with it 
do not seem to be easily reconcilable with some of his occa- 
sional expressions. It is, indeed, only of late that natural 
philosophers have been fuUy aware of its importance as the 
ground- work of the inductive logic ; the earlier writers under 

* Inquiry into the Human Mind^ judiciouB and decisive Btrictures on this 
chap. vi. sect. 24. theory of Priestley may be found in Dr. 

Campbell's PhUosophy of JRhetorie, 

' Priestley's Examination of Reid^ See note at the end of the sixth chapter 
Beattte^ and Oswftld, p. 85. Some very of book i. 
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whose review it feU, having been led to consider it chiefly by 
its supposed subserviency to their metaphysical, or to their 
theological sjieculationa Dr. Keid and M. Turgot were, so far 
as I know, the first who recognised its existence as an original 
and ultimate law of the imderstanding ; — the somxje of all that 
experimental knowledge which we begin to acquire from the 
moment of our birth, as well as of those more recondite dis- 
coveries which are dignified by the name of science. It is but 
justice to Mr. Hume to acknowledge, that his Treatise of 
Human Nature furnished to Dr. Eeid all the premises from 
which his conclusions were drawn ; and that he is, therefore, 
fairly entitled to the honour of having reduced logicians to the 
alternative of either acquiescing in his sceptical inferences, or 
of acknowledging the authority of some instinctive principles 
of belief, overlooked in Locke's Analysis} 

II. There is another circumstance which frequently adds lo 
the difficulty of tracing the laws of nature ; and which imposes 
on the philosopher, while carrying on the process of induction, 
the necessity of following a still more refined logic than has 
been hitherto described. When a uniformity is observed in a 
number of different events, the curiosity is roused by the coin- 
cidence, and is sometimes led insensibly to a general conclusion. 
In a few other cases, a multiplicity of events, which appear to 
common observers to be altogether anomalous, are found, upon 
a more accurate and continued examination of them, to be sub- 
jected to a regular law.^ The cycles by which the ancients 
predicted eclipses of the sun and moon; the three* laws in- 
ferred by Kepler from the observations of Tycho Brahe ; the 
law of refraction inferred by Snellius from the tables of 
Kircher and Scheiner, are instances of very comprehensive 
and most important rules obtained by the mere examination 
and comparison of particulars. Such purely empirical di&^ 
coveries, however, are confined almost entirely to optics and 

* Sec Note O. * In all the former editions there is 

printed ** two laws," Mr. Stewart on hiF 
^Philosophy of the Huvian Mind, private copy had ehange<l the "two** 
vol. i. chnp. vi. sect. 4, [p. 391, serj^ into ** three." — Ed. 
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astronomy, in which the physical laws combined together 
are comparatively few, and are insulated from the influence 
of those incalculable accidents which, in general, disturb the 
regularity of terrestrial phenomena. In by far the greater 
number of instances, the appearances of nature depend on a 
variety of diflferent laws, all of which are often combined 
together in producing one single event: And, wherever such 
a combination happens, although each law may take place with 
the most complete uniformity, it is likely that nothing but con- 
fusion will strike the mere observer. A collection of Buch 
results, therefore, would not advance us one step in the know- 
ledge of nature ; nor would it enable us to anticipate the issue 
of one new experiment. In cases of this description, before we 
can avail ourselves of our past experience, we must employ our 
reasoning powers in comparing a variety of instances together, 
in order to discover, by a sort of analysis or decomposition, the 
simple laws which are concerned in the phenomenon under 
consideration; — after which, we may proceed safely, in de- 
termining a priori what the result will be of any hypothetical 
combination of them, whether total or partial^ 

These observations have led us to the same conclusion with 
that which forms the great outline of Bacon's plan of philoso- 
phizing ; and which Newton has so successfully exemplified in 
his inquiries concerning gravitation and the properties of light 
While they point out, too, the respective provinces and uses of 
the analytic and the synthetic methods, they illustrate the ety- 

* " Itaqae naturse facienda est proreus much nso in fltudying the Novum 

solutio et separatio ; non per ignem Organon. 

certe, sed per mentem, tanquam ignem A similar idea, under other meta* 

di'vimua.^'^Nov, Organ, lib. ii. aphor. phorical disguises, often occurs in Bacon. 

xvi) Considering the circumstances in which 

The remainder of the aphorism is he wrote, logical precision was alto- 
eqtially worthy of attention ; in read- gether impossible ; jet it is astonish- 
ing which, howeyer, as well as the ing with what force he conveys the 
rest of Bacon's philosophical works, I spirit of the soundest philosophy of the 
mast request, for a reason afterwards eighteenth century. "Neque enim in 
to be mentioned, that the word Law piano via sita est, sed asce$idendo et 
may be substituted for Form, where- descendendo; ascendendo prime ad 
ever it may occur. An attention to axiomata, descendendo ad opera." — 
this circumstance will be found of Kov, Org. lib. i. aphor. ciii. 
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mological propriety of the names by which, in the Newtonian 
School, they are contradistinguiBhed from each other. 

In fact, the meaning of the words analysis and synthesis^ when 
applied to the two opposite modes of investigation in physics, is 
extremely analogous to their use in the practice of chemistry. 
The chief difference lies in this, that, in the former case, they 
refer to the logical processes of the understanding in the study 
of physical laios ; in the latter, to the operative processes of 
the laboratory in the examination of material substancea 

If the foregoing remarks are well founded, they lead to the 
correction of an oversight which occurs in the ingenious and 
elegant sketch of the History o/Astronomyy lately published 
among the posthumous works of Mr. Smith ; and which seems 
calculated to keep out of view, if not entirely to explode, that 
essential distinction, which I have been endeavouring to estab- 
lish, between the inductive logic of Bacon's followers, and the 
hypothetical theories of their predecessors. 

" Philosophy," says Mr. Smith, " is the science of the connect- 
ing principles of nature. Nature, after the largest experience 
that common observation can acquire, seems to abound with 
events which appear solitary and incoherent with all that go 
before them ; which, therefore, disturb the easy movement of 
the imagination ; which make its ideas succeed each other, if 
one may say so, by irregular starts and sallies ; and which thus 
tend, in some measure, to introduce a confusion and distraction, 
and giddiness of mind. Philosophy, by representing the invi- 
sible chains which bind together all these disjointed objects, 
endeavours to introduce order into this chaos of jarring and dis- 
cordant appearances ; to allay this tumult of the imagination ; 
and to restore it, when it surveys the great revolutions of the 
universe, to that tone of tranquillity and composure, which is 
both most agreeable in itself, and most suitable to its nature. 
Philosophy, therefore, may be regarded as one of those arts which 
address themselves to the imagination, by rendering the theatre 
of nature a more coherent, and, therefore, a more magnificent 
spectacle, than otherwise it would have appeared to be/' 

That this is one of the objecfp of philosophy, and one of the 
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advantages resulting from it, I very readily admit But surely 
it is not the leading object of that plan of inductive investiga- 
tion which was recommended by Bacon, and which has been so 
skilfully pursued by Newton. Of all philosophical systems, 
indeed, hypothetical or legitimate, it must be allowed that, to a 
certain degree, they both please the imagination and assist the 
memory, by introducing order and arrangement among facts, 
which had the appearance before of being altogether uncon- 
nected and isolated. But it is the peculiar and exclusive pre- 
rogative of a system fairly obtained by the method of induction, 
that, while it enables us to arrange facts already known, it fur- 
nishes the means of ascertaining, by synthetic reasoning, those 
which we have no access to examine by direct observation. The 
difference, besides, among hypothetical theories, is merely a 
difference of degree, arising from the greater or less ingenuity 
of their authors ; whereas legitimate theories are distinguished 
from all others, radically and essentially; and, accordingly, whUe 
the former are liable to perpetual vicissitudes, the latter are as 
permanent as the laws which regulate the order of the universe. 
Mr. Smith himself has been led, by this view of the object of 
philosophy, into expressions concerning the Newtonian disco- 
veries, which seem to intimate that, although he thought them 
fsn superior, in point of ingenuity, to anything the world had 
seen before, yet, that he did not consider them as so completely 
exclusive of a stiU happier system in time to come, as the New- 
tonians are apt to imagine. "The system of Newton," he 
observes, " now prevails over aU opposition, and has advanced 
to the acquisition of the most universal empire that was ever 
established in philosophy. His principles, it must be acknow- 
ledged, have a degree of firmness and solidity that we should in 
vain look for in any other system. The most sceptical cannot 
avoid feeling this. They not only connect together most per- 
fectly all the phenomena of the heavens which had been observed 
before his time, but those also which the persevering industry 
and more perfect instruments of later astronomers have made 
known to us, have been either easily and immediately explained 
by the application of his principles, or have been explained in 
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consequence of more laborious and accurate calculations firom 
these principles, than had been instituted before. And even toe, 
while we have been endeavouring to represent all philosophical 
systems as mere inventions of the imagination^ to connect to- 
gether the otherwise disjointed and discordant phenomena of 
nature, have insensibly been drawn in to make use of language 
expressing the connecting principles of this one, as if they were 
the real chains which nature makes use of to bind together her 
several operations." 

If the view which I have given of Lord Bacon's plan of in- 
vestigation be just, it will follow, That the Newtonian theory 
of gravitation can, in no respect whatever, admit of a compari- 
son with those systems which are, in the slightest degree, the 
offspring of imagination ; inasmuch as the principle employed 
to explain the phenomena is not a hypothesis, but a general 
/a>ct established by induction ; for which fact we have the very 
same evidence as for the various particulars comprehended 
under it* The Newtonian theory of gravitation, therefore, and 
every other theory which rests on a similar basis, is as little 
liable to be supplanted by the labours of future ages, as the 
mathematical conclusions of Euclid and Archimedes. The 
doctrines which it involves may be delivered in different, and 
perhaps less exceptionable forms; but till the order of the 
universe shall be regulated by new physical laws, their sub- 
stance must for ever remain essentially the same. On the 
chains, indeed, which nature makes use of to bind together her 
several operations, Newton has thrown no light whatever ; nor 
was it the aim of his researches to do so. The subjects of his 
reasonings were not occult connexions, but particular pheno- 
mena and general laws ; both of them possessing all the evi- 
dence which can belong ix> facts ascertained by observation and 
experiment. From the one or the other of these all his infer- 
ences, whether analytical or synthetical, are deduced. Nor is 
a single hypothesis involved in his data, excepting the autho- 
rity of that Law of Belief, which is tacitly and necessarily 
assumed in all our physical conclusions, — The stability of the 
order of nature. 
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SECTION n. — CONTINUATION OF THE SUBJECT. — THE INDUCTION 
OF ARISTOTLE COMPARED WITH THAT OF BACON. 

In this section I intend to offer a few slight remarks upon 
an assertion which has been hazarded with some confidence in 
various late publications^ that the method of investigation^ so 
much extolled by the admirers of Lord Bacon, was not un- 
known to Aristotle. It is thus very strongly stated by the 
ingenious author of a memoir in the Asiatic Hesearches.^ 

" From some of the extracts contained in this paper, it will 
appear, 1st, That the mode of reasoning by induction^ illus- 
trated and improved by the great Lord Verulam in his 
Organvm Novurrij and generally considered as the cause of the 
rapid progress of science in later times, was perfectly knotvn to 
Aristotle, and was distinctly delineated by him as a method of 
investigation that leads to certainty or truth ; and 2dly, That 
Aristofle was likewise perfectly acqtcainted, not merely with 
the form of induction, but with the proper materials to be em- 
ployed in carrying it on — ^facts and experiments. We are 
therefore led to conclude, that all the blame of confining the 
human mind for so long a time in chains, by the force of 
syll(^ism, cannot be fairly imputed to Aristotle ; nor all the 
merit of enlarging it, and setting it free, ascribed to Lord 
Verulam." 

The memoir from which this passage is copied, consists of 
extracts translated (through the medium of the Persian) from 
an Arabic treatise entitled the Essoice of Logic, When it 
was first presented to the Asiatic Society, the author informs 
us that he was altogether ignorant of the coincidence of his 
own conclusions with those of Dr. Gillies ; and he seems to 
have received much satisfaction from the subsequent perusal of 
the proofs alleged in support of their common opinion by that 
learned writer. " From the perusal of this wonderful book" 
Dr. Gillies's Exposition of the Ethics and Politics of Aristotle, 
*^ I have now the satisfaction to discover, that the conjectures 

* Asiatic JResearcheSf vol. viii. pp 89, 90. Londou Edition. 
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I had been led to draw from these scanty materials, are com- 
pletely confirmed by the opinion of an author, who is probably 
better qualified than any preceding commentator on Aristotle's 
works, to decide on this subject/'^ 

It is observed by Bailly, in his History of Astronomy y ibat 
although frequent mention is made of attraction in the writ- 
ings of the ancients, we must not therefore " conclude that they 
had any precise or just idea of that law into which Newton has 
resolved the phenomena of the planetary revolutions. To their 
conceptions, this word presented the notion of an occult 
sympathy between diflerent objects ; and if any of them ex- 
tended it from the descent of terrestrial bodies to explain the 
manner in which the moon was retained in her orbit, it was 
only an exhibition upon a larger scale of the popular error."* 
The same author has remarked, on a different occasion, that in 
order to judge of the philosophical ideas entertained at a par- 
ticular period, it would be necessary to possess the dictionary 
of the age — exhibiting the various shades of meaning derived 
from fashion or from tradition. " The import of words," he 
adds, " changes vrith the times ; their signification enlarging 
with the progress of knowledge. Languages are every moment 
perishing in detail from the variations introduced by custom ; 
they grow old like those that speak them, and, like them, 
gradually alter their features and their form."^ 

If this observation be just, with respect to the attraction of 
the ancients, when compared with the attraction of Newton, it 
will be found to apply with still greater force to the induction 
of Aristotle,* considered in contrast with the induction of 
Bacon. 

It is well known to those who are at all conversant with 
Bacon's writings, that although he borrowed many expressions 
from the scholastic phraseology then in vogue, he has, in 
general, not only employed them in new acceptations consonant 
to the general spirit of his own logic, but has, by definitions or 

> Ibid. « Ibid. p. 184. 

* Mist, de VAatronomie Modemtf * 'Era^Ary^. Tnmslated /fu^tccfio by 

torn. ii. pp. 665, 666. Cicero. 



Digitized by LjOOQIC 



CHAP. IV. — LOGIC OF INDUCTION. (§2.) 255 

explanations, endeavoured to guard his readers against the 
mistakes to which they might be exposed, from a want of at- 
tention to the innovations thus introduced in the use of conse- 
crated terms. How far he judged wisely in adopting this plan, 
(which has certainly much injured his style in point of perspi- 
cuity,) I do not presume to decide ; I wish only to state the 
fact : his motives may be judged of from his own worda 

" Nobis vero ex altera parte (quibus, quantum calamo vale- 
mus, inter vetera et nova in Uteris foedus et commercium con- 
trahere, cordi est) decretum manet, antiquitatem comitari 
usque ad araa; atque vocabula antiqua retinere, quanquam 
sensum eorum et definitiones saepius immutemus ; secundum 
moderatum ilium et laudatum, in Civilibus, novandi modum, 
quo rerum statu novate, verborum tamen solennia durent; 
quod notat Tacitus ; eadem magistraiuum vocahvla"^ 

Of these double significations, so common in Bacon's phraseo- 
logy, a remarkable instance occurs in the use which he makes 
of the scholastic word forma. In one passage he approves of 
the opinion of Plato, that the investigation of forms is the 
proper object of science ; adding, however, that this is not true 
of ihs^ forms which Plato had in view, but of a different sort of 
forms more suited to the grasp of our faculties.* In another 
passage, he observes, that when he employs the word forms, in 
speaking of natural philosophy, he is always to be understood 
as meaning the laws of nature} Whether so accurate a rea- 

^ De Aug. Sclent. lib. Hi. cap. iy. excelsa omnia circumspiciebat) in sua 

The necessity under "which the anti- de ideis doctrina, formas esse verum 

Aristotelians fonnd themselves, in the scientice objectum, vidisse; ntctmque 

earlier part of the seventeenth centary, sententis hiyns verissimsa fmctnm ami- 

of disguising their attack on the pre- sent, formas penitus i materia ab- 

vaUing tenets, is strongly illustrated stractas, non in materia determinatas 

in a letter from Descartes to Regius, contemplando et prensando. Quod si 

" Ponrqnoi rejettez vous publiqiaement diligenter, serio, et sincere, ad actionem, 

le$ qualUis r^eUes et les formes sub- et usum, et oculos convertamns ; non 

stanUeUeSj si cheres aux scholastiques : difficile orit disquirere, et notitiam as- 

J*ai d^clar^, que je ne pretendois pas sequi, quae sint illss formes^ quarum 

les nier, mais que je n*en avois pas be- cognitio res humanas meris modis lo- 

soin pour expliquer mes pens6e8." cupletare et beare possit"— De Aug- 

• " Manifestum est, Platonem, virum fMmt, JScient, lib. iii. cap. iv. 
subHmis ingenii (quique velnti ex rupe * " Nos quum de formis loqmmur, 
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Boner as Locke would have admitted Bacon's general apology 
for so glaring an abuse of words, may perhaps be doubted ; but 
after comparing the two foregoing sentences, would Locke (not- 
withstanding his ignorance of the syllogistic art) have inferred, 
that Bacon's opinion of the proper object of science was the 
same with that of Plato ? The attempt to identify Bacon's 
induction with the induction of Aristotle, is (as I trust will 
immediately appear) infinitely more extravagant It is like 
confounding the Christian Graces with the Graces of Heathai 
Mythology. 

The passages in which Bacon has been at pains to guard 
against the possibility of such a mistake are so numerous, that 
it is surprising how any person, who had ever turned over the 
pages of the Novum Organon, should have been so unlucky as 
not to have lighted upon some one of them. The two follow- 
ing will suffice for my present purpose : — 

^^ In constituendo autem axiomate, forma inductionis alia 
quam adhuc in usu fuit, excogitanda est. Inductio enim qua 
procedit per enumerationem simplicem res puerilis est, et pre- 
cario concludit At inductio, quae ad inventionem et demon- 
strationem scientiarum et artium erit utilis, naturam separare 
debet, per rejectiones et exclusiones debitas; ac deinde post 
negativas tot quot sufficiunt, super affirmativas concludere; 
quod adhuc factum non est, nee tentatum certe, nisi tantum- 
modo a Platone, qui ad excutiendas definitiones et ideas, hac 
certe forma inductionis aliquatenus utitur. Verum ad hujus 
inductionis, sive demonstrationis instructionem bonam et 1^'ti- 
mam, quamplurima adhibenda stmt, quae adhuc nullius morta- 
lium cogitationem subiere ; adeo ut in ea major sit consumenda 
opera, quam adhuc consumpta est in syllogismo. Atque in hac 
certe inductione, spes maxima sita est"^ 

.... "Cogitavit et illud — Restare indtictionem, tanquam 



Dil aliud intelligimiiB, quam leges illas, forma calidi, aut Jbrma Inminis, et lex 

qiuB naturam aliquam simplicem ordin- calidi, sive lex luminis." — Nov. Orff- 

ant et constitumit ; ut calorem, lumen, lib. ii. aph. xvii. 

pondus, in omnimoda materia et sub- 

jecto sosceptibili. Itaqne eadem res est * Nov. Org, lib. i. aph. cv. 
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iiitimum et unicum rebus subsidium et perfiigium. Verum et 
hajus nomen tantummodo notum esse ; vim et usum homines 
faactenus latuisse."^ 

That I may not, however, be accused of resting my judgment 
entirely upon evidence derived from Bacon's writings, it may 
be proper to consider more particularly to what the Induction 
of Aristotie really amounted, and in what respects it coincided 
with that to which BacoD has extended the same name. 

" Our belief," says Aristotie in one passage, " is, in every 
instance, founded either on Syllogism or Induction." To which 
observation he adds, in the xx)urse of the same chapter, that 
^^ induction is an inference drawn fix)m all the particulars 
which it comprehends."^ It is manifest that^ upon this occa- 
sion, Aristotie speaks of that induction which Bacon, in one of 
the extracts quoted above, describes as proceeding by simple 
enwmeraiion^ and which he, therefore, pronounce to be " a 
puerile employment of the mind, and a mode of reasoning lead- 
ing to uncertain conclusions." In confirmation of Bacon's re- 
mark, it is sufficient to mention, by way of illustration, a single 
example; which example, to prevent cavils, I shall borrow 
from one of the highest logical authorities — Dr. Wallis of 
Oxford. 

^^ In an inference from induction," says this learned writer, 
" if the enumeration be complete, the evidence will be equal to 
that of a perfect syUogism ; as if a person should argue, that 
all the planets (the Sun excepted) borrow their light from the 
Sun, by proving this separately of Saturn, Jupiter, Mars, 
Venus, Mercury, and the Moon. It is, in fact, a syllogism in 
Darapti, of which this is the form : — 

* Coffitata et Visa. The short tract attentioo. Nor does it afiect to dis- 

to which Bacon has prefixed this title, g^uise that consciousness of intellectual 

contains a summary of what he seems force, which might he expected from a 

to have considered as the leading tenets man destined to fix a new nra in the 

of his philosophical works. It is one of history of human reason. — Franoisous 

the most highly finished of all his Bacx>mus sic ckkhtayit, &c. &c. 
pieces, and is marked throughout with 

an impressive brevity and solemnity, ' FirH AnalytieSf [Book ii.] chap, 

which commands and concentrates the xxiii. [| 4, Pacii.] 

VOL. III. K 
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^ Saturn^ Jupiter, Mars, Venus, Mercury, and the Moon^ 

each borrow their light from the Sun : 
*' But this enumeration comprehends all the Planets, the 

Sun excepted : 
" There/ore all the Planets (the Sun excepted) borrow Aeir 

light from the Sun/'^ 

If the object of WalKs had been to expose the puerility and 
the precariousness of such an argument, he could not poBsibly 
have selected a happier illustration. The induction of Aris- 
totle, when considered in this light, is indeed a fit companion 
for his syllogism ; inasmuch as neither can possibly advance us 
a single step in the acquisition of new knowledge. How differ- 
ent from both is the induction of Bacon, which, instead of 
carrying the mind round in the same circle of words, leads it 
from the past to the future, from the known to the «n- 
known ?*^ 



* Instiiutio Lofflca, lib. lii. cap. 15. 
The reasoning employed hj Wallis to 
shew that tlie above is a legitimate 
•yliogism in Darapti^ affords a speci- 
men of the facility with which a logical 
conjuror can transform the same argu- 
ment into the most different shapes. 
*' Siquis objiciat, hnnc non esse legiti- 
mnm in Darapti syllogismiim, eo qnod 
conclusionem habeat universalem ; di- 
cendum erit, banc universalem (qnalis 
qualis est) esse universalem coUeciivam ; 
quae singularia est. Estque vox omnis 
bic loci (quae dici solet) pars Ca*egore- 
matica; utpote pars termini minoris (nt 
ex minori propositione liquet) qui hie 
est (non Planetce sed) omnes Planeice 
{excepto $6Uy) seu tota coUcctio reli- 
quorum (excepto sole) Planetarum, quie 
coUee'.io unica est ; adeoque conclusio 
singulari3. Quie quidem (ut singulares 
aliie,) quamvis sit propositio Dhiver- 
saliSf vi materiae ; non tamen talis est 
ut non possit esse conclusio in tertia 
figura. Quippe in tertia figura, quoties 
minor terminus, seu prsedicatum minoria 



propositionis (adeoqne snbjectum con- 
clnsionis) est quid singulare, neoesse 
est ut conclusio ea sit (vi materie, non 
formae) ejusmodi universalis." 

In justice to Dr. Wallis, it is proper 
to subjoin to these quotations a short 
extract firom the dedication prefixed to 
this treatise. "Exempla retineo, qn» 
apud logicos trita sunt ; ex philosophia 
quam vocant Veterem et Peripatcticam 
petita: quia logicam hie trade, et quidem 
Peripateticam ; non naturalem phCoso- 
phiam. Adeoque, de quatuor dementia ; 
de telluris quiete in universi medio ; de 
gravium motu deorsum, leviuroque sor- 
sum ; de septenario planetamm nnmero, 
aliisquc ; sic loquor, ut loqiii Solent 
Peripatetici." 

• ** In arte judicandi (ut etiam Tulgo 
receptum est) aut per Inductionem, aut 
per SjUogismiim concluditur. At qua- 
tenus ad judicium, quod fit per induc- 
tionem, nihil est, quod nos detinere de* 
beat : uno $iquidem eodemqve mentis 
opere iUud quod qwBritur, et invenitttr 
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Dr. Wallis afterwards very justly remarks, "that inductions 
of this sort are of frequent use in mathematical demonstra- 
tions ; in which, after enumerating all the possible caaes, it is 
proved that the proposition in question is true of each of these 
considered separately; and the general conclusion is thence 
drawn, that the theorem holds universally. Thus, if it were 
shewn that in all right-angled triangles, the three angles are 
equal to two right angles, and that the same thing is true 
in all acute-angled, and also in all obtuse-angled triangles, it 
would necessarily foDow, that in every triangle the three angles 
are to equal two right angles; these three cases manifestly 
exhausting all the possible varieties of which the hypothesis is 
susceptible." 

My chief motive for introducing this last passage was to 
correct an idea, which, it is not impossible, may have contri- 
buted to mislead some of WaUis's readers. As the professed 
design of the treatise in question was to expound the logic of 
Aristotle, agreeably to the views of its original author, and 
as all its examples and illustrations assume as truths the Peri- 
patetic tenets, it was not unnatural to refer to the same vener- 
ated source the few incidental reflections with which Wallis 
has enriched his work. Of this number is the foregoing re- 
mark, which differs so very widely from Aristotle's account of 
mathematical induction, that I was anxious to bring the two 
opinions into immediate contrast The following is a faithful 
translation from Aristotle's own words : — 

" If any person were to shew, by particular demonstrations, 
that every triangle, separately considered, the equilateral, the 
scalene, and the isosceles, has its three angles equal to two right 
angles, he would not, tkerefo7*e, know that the three angles of 
a triangle are equal to two right angles, except after a sophia- 
Heal manner. Nor would he know this as a universal pro- 
perty of a triangle, although, beside these, no other triangle 
can be conceived to exist ; for he does not know that it belongs 
to it quA Triangle : Nor that it belongs to every triangle, ex- 

et judiccUur. — ^At inductionis formam mam ad Novum Organum remittimus." 
vitiosam proraas valere jubemas ; legiti- — J)e Aug. Scient. lib. v. cap. iv. 
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cepting in regard to number; his knowledge not extending 
to it as a property of the genus, although it is impossible 
that there should be an individual which that genus does not 
include."^ 

For what reason Aristotle should have thought of applying 
to such an induction as this the epithet sophisttcaly it is difficult 
to conjecture. That it is more tedious, and therefore less ele- 
gant, than a general demonstration of the same theorem, is 
undoubtedly true ; but it is not on that account the less logical, 
nor, in point of form, the less rigorously geometricaL It is, 
indeed, precisely on the same footing witti the proof of every 
mathematical proposition which has not yet been pushed to the 
utmost possible limit of generalization. 

It is somewhat curious, that this hypothetical example of 
Aristotle is recorded as a historical fact by Proclus, in his com- 
mentary on Euclid. " One person, we are told," (I quote the 
words of Mr. Maclaurin,) " discovered that the three angles of 
an equilateral triangle are equal to two right angles ; another 
went farther, and shewed the same thing of those that have two 
sides equal, and are called isosceles triangles ; and it was a third 
that found that the theorem was general, and extended to tri- 
angles of all sorts. In like manner, when the science was &r- 
ther advanced, and they came to treat of the conic sections, the 
plane of the section was always supposed perpendicular to the 
side of the cone ; the parabola was the only section that was 
considered in the right-angled cone, the ellipse in the acute- 
angled coDe, and the hyperbola in the obtuse-angled. From 
these three sorts of cones, the figures of the sections had their 

' Ata rtvTt «v)* Iv rig hilif xmf I»«rr«9 I have rendered the last clanse acoord> 

ri r^iymuf i«'«)ii^ii n fiix n i"^f , •«■! )v« ing to the best of my judgment ; but in 

i(4iis t^u %M,»0vt^ tI Uiirktufdf x^'O't ^^*^® ^^ ^^J misapprehension on my part, 

»»t ri fKMXnfif, »«2 r» iV«r»iXif* pJitm I hare transcribed the author's words, 

•7)i Tt r(iyt»r9f tri ^v» i^faTf Zr^v, (/ fth rip It may be proper to mention, that this 

0»pfriKif r^mf 0i^l umiiXeu r^iymup^ illustration is not produced by Aristotle 

*{i^ uf$ti^i9 irri wm^m ravTm r^iyttut Irt- as an instance of induction; but it obvi- 

^9f 9v ya(, f r(4y«*f09 •T^tf sv^i 9raf r^U ously falls under his own definition of 

ytt99f, itXX f »«T k^tifiif* MMT tiitf T 01 it, and is accordingly considered in that 

«•«», %m %l ^«)iv Irrrt i •»» •3^i. — AnciL light by Dr. Wallis. 
Po9t L. I. c. V. [J 6 ; see also f ^ 6, 7.] 
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names for a considerable time ; till at length Apollonius shewed 
that they might all be cut out of any one cone, and by this 
discovery, merited in those days the appellation of the Great 
Gteometrician."^ 

It would appear, therefore, that in mathematics, an inductive 
inference may not only be demonstratively certain, but that it 
is a natural, and sometimes perhaps a necessary step, in the 
generalization of our knowledge. And yet it is of one of the 
most unexceptionable inductive conclusions in this science (the 
only science in which it is easy to conceive an enumeration 
which excludes the possibility of any addition) that Aristotle 
has spoken — as a conclusion resting on sophistical evidence. 

So much with respect to Aristotle's induction^ on the suppo- 
sition that the enumeration is complete. 

In cases where the enumeration is imperfect, Dr. Wallis 
afterwards observes, " That our conclusion can only amount to 
a probability or to a conjecture; and is always liable to be 
overturned by an instance to the contrary." He observes, also, 
" That this sort of reasoning is the principal instrument of 
investigation in what is now called experimental philosophy ; 
in which, by observing and examining particulars, we arrive at 
the knowledge of universal truths."^ All this is clearly and 
correctly expressed ; but it must not be forgotten, that it is the 
language of a writer trained in the schools of Bacon and of 
Newton. 

Even, however, the induction here described by Dr. Wallis 
falls greatly short of the method of philosophizing pointed out 
in the Novum Organon, It coincides exactly with those empi- 
rical inferences from mere experience, of which Bacon enter- 
tained such slender hopes for the advancement of science. 
" Bestat experientia mera ; quas si occurrat, casus ; si quaesita 
sit, experimentum nominatur. Hoc autem experientise genus 
nihil aliud est, quam mera palpatio, quali homines noctu utun- 
tur, omnia pertentando, si forte in rectam viam incidere detur ; 
quibus multo satius et consultius foret, diem proestolari aut 

* AecauiU of 8ir Isaac Newtofi's Phi- * Insiituiio Logica. See the cbapter, 

lc$ophieal DiecovaieSi book i. cbap. ▼. " De IndnctioDe et Exemplo." 
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lumen accendere, deinceps viam inire. At contra, verus expe- 
rientiea ordo primo liunen accendit, deinde per lumen iter de- 
monstrat, incipiendo ab experientia ordinata et digesta, et 
minime praepostera aut erratica, atque ex ea educendo axiomata^ 
atque ex axiomatibus constitutis rursus experimenta nova, quum 
nee verbum divinum in rerum massam absque ordine operatum 
8it."i 

It is a commou mistake, in the logical phraseology of the 
present times, to confound the words ea^rience and induction 
as convertible* terms.^ There is, indeed, between them a very 
close aflSnity ; inasmuch as it is on experience alone that every 
legitimate induction must be raised. The process of inductioD^ 
therefore, presupposes that of experience ; but, according to 
Bacon's views, the process of experience does by no means imply 
any idea of induction. Of this method. Bacon has repeatedly 
said that it proceeds, ^ by means of rejections and exclusions," 
(that is, to adopt the phraseology of the Newtonians, in the way 
of analysis,) to separate or decompose nature ; so as to arrive 
at those axioms or general laws, from which we may infer (in 
the way of synthesis) other particulars formerly unknown to us, 
and perhaps placed beyond the reach of our direct examination.^ 



» Nov. Org,f aph. Ixxxii. 

* In all the later editions there is 
printed " controvertible." The first is 
alone correct — Ed. 

• " Let it always be remembered, that 
the author who first taught this doc- 
trine, (that tJie true art of reasoning U 
notMng btU a language accurately de- 
fined and skUfuUy arranged^) had pre- 
viously endeavoured to prove, that all 
our notions, as well as the signs by 
which they are expressed, originate in 
perceptions of sense ; and that the prin- 
ciples on which languages are first con- 
structed, as well as every step in their 
progress to perfection, all ultimately 
depend on inductions from observation; 
in one word^ on experience merely.** — 
Aristode's Ethics and Politics, by Gillies, 
vol. i. pp. 94, 95. 



In the latter of these pages, I observe 
the following sentence, which is of itself 
Bufiicient to shew what notion the Aris- 
totelians still annex to the word under 
consideration. " Every kind of reason- 
ing is carried on either by syllogism or 
by induction ; the former proving to us, 
that a particular proposition is true, be- 
cause it is deducible from a general one 
already known to ns ; and the latter de- 
monstrating a general truth, because it 
holds in all particular caaes.** 

It is obvious that this species of in- 
duction never can be of the slightest us© 
in the study of nature, where the pheno- 
mena which it is our aim to classify under 
their general laws are, in respect of num- 
ber, if not infinite, at least incalculable 
and incomprehensible by our facultica. 

• Nov. Org. aph. cv. ciii. 
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fiat enough, and more than enough, has been ahready said to 
enable my readers to judge how far the assertion is correct, 
that the induction of Bacon was well known to Aristotle. 
Whether it be yet well krwian to aU his commentators, is a 
different question, with the discussion of which I do not think 
it necessary to interrupt any longer the progress of my work, 

SECTION III. — OF THE IMPORT OF THE WORDS ANALYSIS AND 
SYNTHESIS IN THE LANGUAGE OF MODERN PHILOSOPHY. 

As the words Analysis and Synthesis are now become of 
constant and necessary use in all the different departments of 
knowledge ; and as there is reason to suspect, that they are 
often employed without due attention to the various modifica- 
tions of their import, which must be the consequence of this 
variety in their application, it may be proper, before proceeding 
farther, to illustrate, by a few examples, their true logical 
meaning in those branches of science, to which I have the most 
frequent occasions to refer in the course of these inquiries. I 
b^n with some remarks on their primary signification in thai 
science, from which they have been transferred by the moderns 
to Physics, to Chemistry, and to the Philosophy of the Human 
Mind. 

[Subsection] i. — Preliminary Observations on the Analysis and 
Synthesis of the Greek Geometricians, 

It appears from a very interesting relic of an ancient writer,^ 
that, among the Greek geometricians, two different sorts of 
analysis were employed as aids or guides to the inventive 
powers ; the one adapted to the solution of problems, the other 
to the demonstration of theorems. Of the former of these, 
many beautiful exemplifications have been long in the hands 
of mathematical students ; and of the latter, (which has drawn 
much less attention in modem times,) a satisfactory idea may 

* Preface to the Seventh Book of the Latin version of it by Dr. Halley may 
MathenuUical Collections of Pappus be found in Note P. 
AUxandrinus. An extract from the 
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be fonned from a series of propositions published at Edinburgh 
about fifty years ago.^ I do not, however, know that any 
person has yet turned his thoughts to an examination of the 
deep and subtle logic dicplayed in these analytical investiga- 
tions, although it is a subject well worth the study of those 
who delight in tracing the steps by which the mind proceeds 
in piu-suit of scientific discoveriea This desideratum it is not 
my present purpose to make any attempt to supply, but only 
to convey such general notions as may prevent my readers 
from falling into the common error of confounding the analysis 
and synthesis of the Greek Greometry, with the analysis and 
synthesis of the Inductive Philosophy. 

In the arrangement of the following hints, I shall oonsidery 
in the first place, the nature and use of analysis in investigat- 
ing the demonstration of theorems. For such an j^plication of 
it, various occasions must be constantly presenting themselves 
to every geometer ; when engaged, for example, in the search 
of more elegant modes of demonstrating propositions previously 
brought to light, or in ascertaining the truth of dubious 
theorems, which, from analogy, or other accidental circum- 
stances, possess a degree of verisimilitude sufficient to rouse the 
curiosity. 

In order to make myself intelligible to those who are ac- 
quainted only with that form of reasoning which is used by 
Euclid, it is necessary to remind them that the enunciation of 
every mathematical proposition consists of two parts. In the 
first place, certain suppositions are made ; and secondly, a cer- 
tain consequence is affirmed to follow from these suppositions. 
In all the demonstrations which are to be found in Euclid's 
Elements, (with the exception of the small number of indirect 
demonstrations,) the particiilars involved in the hypothetical 
part of the enunciation are assumed as the jwinciples of our 
reasoning ; and from these principles, a series <x chain of con- 
sequences is link by link deduced, till we at last arrive at the 
conclusion which the enunciation of the proposition asserted as 

' Proposkiones Geometricte More Ve- ■ Stewart, S. T. P. Mlitheseos in Acade- 
tenm Demon^trata. Auctore Matthaeo rnia Edinensi Professore, 1763. 
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a truth. A demonstration of this kind is called a Synthetical 
demonstration. 

Suppose now, that I arrange the st^s of my reasoning in 
the reverse order ; that I assume hypothetically the truth of 
the proposition which I wish to demonstrate, and proceed to 
deduce from this assumption, as a principle, the diflferent con- 
sequences to which it leads. If, in this deduction, I arrive at 
a consequence which I already know to be true, I conclude 
with confidence that the principle from which it was deduced 
is likewise true. But if, on the other hand, I arrive at a con- 
sequence which I know to be false, I conclude that the prin- 
ciple or assumption on which my reasoning has proceeded is 
false also. Such a demonstration of the truth or falsity of a 
proposition is called an Analytical demonstration. 

According to these definitions of analysis and synthesis, 
those demonstrations in Euclid which prove a proposition to be 
true, by shewing that the contrary supposition leads to some 
absurd inference, are, properly speaking, analytical processes of 
reasoning. In every case, the conclusiveness of an analytical 
proof rests on this general maxim. That truth is always con- 
sistent with itself; that a supposition which leads, by a conca- 
tenation of mathematical deductions, to a consequence which is 
true, must itself be true ; and that which necessarily involves 
a consequence which is absurd or impossible, must itself be 
false. 

It is evident, that, when we are demonstrating a proposition 
with a view to convince another of its truth, the synthetic form 
of reasoning is the more natural and pleasing of the two, as it 
leads the understanding directly from known truths to such as 
are unknown. When a proposition, however, is doubtful, and 
we wish to satisfy our own minds with respect to it ; or when 
we wish to discover a new method of demonstrating a theo- 
rem previously ascertained to be true, it will be found (as I 
already hinted) far more convenient to conduct the investiga- 
tion analytically. The justness of this remark is universally 
acknowledged by all who have ever exercised their ingenuity 
in mathematical inquiries ; and must be obvious to every one 
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who has the curiosity to make the experiment It is not, how- 
ever, 60 easy to point out the principle on which this remark- 
able difference between these two opposite intellectual processes 
depends. The suggestions which I am now to offer appear to 
myself to touch upon the most essential circumstance, but I am 
perfectly aware that they by no means amount to a complete 
solution of the diflSculty. 

Let it be supposed, then, either that a new demonstration is 
required of an old theorem, or that a new and doubtful theorem 
is proposed as a subject of examination. In what manner 
shall I set to work, in order to discover the necessary media of 
proof? — ^From the hypothetical part of the enunciation, it is 
probable, that a great variety of different consequences may be 
immediately deducible, from each of which consequences a 
series of other consequences will follow : At the same time, it 
is possible that only one or two of these trains of reasoning 
may lead the way to the truth which I wish to demonstrate. 
By what rule am I to be guided in selecting the line of deduc- 
tion which I am here to pursue ? The only expedient which 
seems to present itself, is merely tentative or experimental ; to 
assume successively all the ^^erent proximate consequences as 
the first link of the chain, and to follow out the deduction fix)m 
each of them, till I, at last, find myself conducted to the tmih 
which I am anxious to reach. According to this supposition, 
I merely grope my way in the dark, without nde or method ; 
the object I am in quest of may, after all my labour, elude my 
search ; and even, if I should be so fortimate as to attain it, 
my success affords me no lights whatever to guide me in future 
on a similar occasion. 

Suppose now that I reverse this order, and prosecute the in- 
vestigation analytically ; assuming (agreeably to the explana- 
tion already given) the proposition to be true, and atteuipting 
from this supposition, to deduce some acknowledged truth as a 
necessary consequence. I have here one fixed point from which 
I am to set out ; or, in other words, one specific principle or 
datum from which all my consequences are to be deduced ; 
while it is j>erfectly immaterial in what particular conclusion 



Digitized by LjOOQIC 



CHAP. IV. — LOGIC OP INDUCTION. (§ 3.) 267 

my deduction terminates, provided this conclusion be previously 
known to be true. Instead, therefore, of being limited as 
before to one condtmon exdtmvdy^ and left in a state of un- 
certainty where to begin the investigation, I have one single 
supposition marked out to me, from which my departiutj must 
necessarily be taken, while, at the same time, the path which I 
follow may terminate with equal advantage in a variety of 
different conclusions. In the former case, the procedure of the 
understanding bears some analogy to that of a foreign spy, 
landed in a remote comer of this island, and left to explore by 
his own sagacity, the road to London. In the latter case, it 
may be compared to that of an inhabitant of the metropolis, 
who wished to effect an escape, by any one of our sea-ports, to 
the Continent. It is scarcely necessary to add, that as this 
fugitive — should he happen, after reaching the coast, to alter 
his intentions — would easily retrace the way to his own home ; 
so the geometer, when he has once obtained a conclusion in 
manifest harmony with the known principles of his science, 
has only to return upon his own steps, {coeca regens Jilo vesti- 
gia,) in order to convert his analysis into a direct synthetical 
proof 

A palpable and familiar illustration (at least in some of the 
most essential points) of the relation in which the two methods 
now described stand to each other, is presented to us by the 
operation of imloosing a difficult knot, in order to ascertain the 
exact process by which it was formed. The illustration ap- 
pears to me to be the more apposite, that I have no doubt it 
was this very analogy which suggested to the Greek geometers 
the metaphorical expressions of analysis and of solution, which 
they have transmitted to the philosophical language of modern 
times. 

Suppose a knot, of a very artificial construction, to be put 
into my hands as an exercise for my ingenuity, and that I was 
required to investigate a rule which others, as well as myself, 
might be able to follow in practice, for making knots of the 
same sort. If I were to proceed in this attempt, according to 
the spirit of a geometrical synthesis, I should have to try, one 
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after another, all the various experiments which my &ncy could 
devise, till I had at last hit upon the particular knot I was 
anxious to tie. Such a process, however, would evidently be 
so completely tentative, and its final success would, after all, be 
so extremely doubtful, that conunon sense could not fail to 
suggest immediately the idea of tracing the knot through all 
the various complications of its progress, by cautiously undoing 
or unknitting each successive turn of the thread in a retrc^;rade 
order, from the last to the first. After gaining i)ca% first step, 
were all the former complications restored again, by an inverse 
repetition of the same operations which I had performed in un- 
doing them, an infallible rule would be obtained for solving 
the problem originally proposed; and, at the same time, some 
address or dexterity in the practice of the general method^ pro- 
bably gained, which would encourage me to undertake upon 
future occasions, still more arduous tasks of a similar descrip- 
tion. The parallel between this obvious suggestion of reason, 
and the refined logic of the Greek analysis, undoubtedly fails 
in several particulars, but both proceed so much on the same 
cardinal principle, as to account sufficiently for a transference 
of the same expressions from the one to the other. That thib 
transference has actually taken place in the instance now under 
consideration, the literal and primitive import of the words ova 
and Xi;<rt9, affords as strong presumptive evidence as can well 
be expected in any etymological speculation. 

In applying the method of analysis to geometrical problems, 
the investigation begins by supposing the problem to be solved ; 
after which, a chain of consequences is deduced from this sup- 
position, terminating at last in a conclusion which either re- 
solves into another problem, previously known to be within the 
reach of our resources, or which involves an operation known 
to be impracticable. In the former case, all that remains to 
be done, is to refer to the construction of the problem in whicJi 
the analysis terminates ; and then, by reversing our steps, to 
demonstrate synthetically that this construction fulfils all the 
conditions of the problem in question. If it should appear, in 
the course of the composition, that in certain cases the problem 
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is possible, and in others not, the specification of these difierent 
cases (called by the Greek geometers the Biopurfi6<$ or deter- 
mination) becomes an indispensable requisite towards a com- 
plete solution. 

The utility of the ancient analysis in facilitating the solution 
of problems, is still more manifest than in facilitating the 
demonstration of theorems ; and, in all probability, was per- 
ceived by mathematicians at an earlier period. The steps by 
which it proceeds in quest of the thing sought, are faithfully 
copied (as might be easily shewn) from that natural logic 
which a sagacious mind would employ in similar circum- 
stances ; and are, in fact, but a scientific application of certain 
rules of method, collected from the successful investigations of 
men who were guided merely by the light of common sense. 
The same observation may be applied to the analytical pro- 
cesses of the algebraical art. 

In order to increase, as far as the state of mathematical 
science then permitted, the powers of their analysis, the ancients, 
as appears from Pappus, wrote thirty-three different treatises, 
(known among mathematicians by the name of rcwro? dpoKuo- 
fievof;,) of which number there are twenty-four books, whereof 
Pappus has particularly described the subjects and the contents. 
In what manner some of these were instrumental in accom- 
plishing their purpose, has been fuUy explained by different 
modern writers, particularly by the late very learned Dr. Sim- 
son of Glasgow. Of Euclid's DcUaj (for example,) the first in 
order of those enumerated by Pappus, he observes, that " it is 
of the most ^neral and necessary use in the solution of prob- 
lems of every kind ; and that whoever tries to investigate the 
solutions of problems geometrically, will soon find this to be 
true ; for the analysis of a problem requires that consequences 
be drawn from the things that are given, until the thing that 
is sought be shewn to be given also. Now, supposing that the 
Data were not extant, these consequences must, in every par- 
ticular instance, be found out and demonstrated from the things 
given in the enunciation of the problem ; whereas the posses- 
sion of this elementary book supersedes the necessity of any- 
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thing more than a reference to the propositions which it 
contains.^ 

With respect to some of the other books mentioned by 
Pappus, it is remarked by Dr. Simson's biographer, that " they 
relate to general problems of frequent recurrence in geometrical 
investigations ; and that their use was for the more immediate 
resolution of any proposed geometrical problem, which could 
be easily reduced to a particular case of any one of them. By 
such a reduction, the problem was considered as fully resolved ; 
because it was then necessary only to apply the analysis, 
composition, and determination of that case of the general 
problem, to this particular problem which it was shewn to 
comprehend.^ 

From these quotations it manifestly appears, that the greater 
part of what was formerly said of the utiUty of analysis in 
investigating the demonstration of theorems is applicable, mtUdh 
tis mutandis, to its employment in the solution of problems. 
It appears farther, that one great aim of the subsidiary books, 
comprehended under the title of totto^ avcCKxMfUvo^y was to 
multiply the number of such conclusions as might secure to 
the geometer a legitimate synthetical demonstration, by return- 
ing backwards step by step from a known or elementary con- 
struction. The obvious eflfect of this was, at once to abridge 
the analytical process, and to enlarge its resources, on a prin- 
ciple somewhat analogous to the increased facilities which a 
fugitive from Great Britain would gain, in consequence of the 
multiplication of our sea-ports. 

Notwithstanding, however, the immense aids afforded to the 
geometer by the ancient analysis, it must not be imagined that 
it altogether supersedes the necessity of ingenuity and inven- 
tion. It diminishes, indeed, to a wonderful degree, the number 
of his tentative experiments, and of the paths by which he 
might go astray ;^ but (not to mention the prospective address 

* Letter from Dr. Simson to George * Ibid. pp. 159, 160. 

Lewis Scott^ Enq.^ published by Dr. « " Nihil a ver& et gcnuinfi analysi 

Traill. See his Account of Dr. Sim- magis distat, nihil magis abhorret, quam 

sorCt Life and Wriiingg^ -p. W^ tentandi methodus; banc enim amo- 
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which it supposes, in preparing the way for the subsequent 
investigation, by a suitable comtruction of the diagram) it 
leaves much to be supplied at every step by sagacity and prac- 
tical skill ; nor does the knowledge of it, till disciplined and 
perfected by long habit, fall imder the description of that Bvpa- 
fjuf; dvaXvTucfi, which is justly represented by an old Greek 
writer,^ as an acquisition of greater value than the most exten- 
sive acquaintance ^dth particular mathematical trutha 

According to the opinion of a modem geometer and philo- 
sopher of the first eminence, the genius thus displayed in 
conducting the approaches to a preconceived mathematical 
conclusion, is of a far higher order than that which is evinced 
by the discovery of new theorems. " Longe sublimioris ingenii 
est," says Gralileo, "alieni Problematis enodatio, aut ostensio 
Theorematis, quam novi cujuspiam inventio : hsec quippe for- 
tunaB, in incertum vagantibus obvias, plenunque esse solent; 
tota vero ilia, quanta est, studiosissimam att^ntae mentis, in 
unum aliquem scopum collimantis, rationem exposcit/'^ Of 
the justness of this observation, on the whole, I have no doubt ; 
and have only to add to it, by way of comment, that it is chiefly 
while engaged in the steady pursuit of a particular object, that 
those discoveries which are commonly considered as entirely 
accidental, are most likely to present themselves to the geo- 
meter. It is the methodical inquirer alone who is entitled to 
expect such fortunate occurrences as Galileo speaks of; and 
wherever invention appears as a characteristical quality of the 
mind, we may be assured, that something more than chance 
has contributed to its success. On this occasion, the fine and 
deep reflection of Fontenelle will be foimd to apply with peculiar 
force : " Ces hasards ne aont que pour ceux quijouent bien," 

vere et certi88im& vik ad quaesitum per- * Not having the works of Galileo 

dacere, prsecipuus est analysoos fiDis.*' at hand, I quote this passage on the 

Extract from a MS. of Dr. Simson, authoritj of Guido Grandi, who has 

published by Dr. Traill. See his Ac- introduced it in the Preface to his de- 

ccunt, &c., p. 127. monstration of Huygens's Theorems 

* See the Preface of Marinus to Euclid's concerning the Logarithmic Line. — 

Data. In the Preface to the Seventh Vide Hxigenii Opera Beliqua^ torn. i. 

Book of Pappus, the same idea is ex- p. 43. 
pressed by the phrase %vf»fAn %v^trt%n. 
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[Subsection] ii. — Critical Remarks on the vagne Use^ among Modem 
Writers^ of the Terms Analysis and Synthesis. 

The foregoing observations on the Analysis and Synthesis of 
the Greek Odometers may, at first sight, appear somewhat out 
of place, in a disquisition concerning the principles and rules of 
the Inductive Logic. As it was, however, from the Mathe- 
matical Sciences that these words were confessedly borrowed by 
the experimental inquirers of the Newtonian school, an attempt 
to illustrate their original technical import seemed to form a 
necessary introduction to the strictures which I am about to 
offer, on the loose and inconsistent appUcations of them, so 
frequent in the logical phraseology of the present times. 

Sir Isaac Newton himself has, in one of his Queries, fairly 
brought into comparison the Mathematical and the Physical 
Analysis, as if the word, in both cases, conveyed the same idea. 
" As in Mathematics, so in Nalural Philosophy, the investiga- 
tion of difficult things, by the method of analysis, oxtght ever 
to precede the method of Composition. This analysis consists 
in making experiments and observations, and in drawing con- 
clusions from them by induction, and admitting of no objec- 
tions against the conclusions, but such as are taken from ex- 
periments, or other certain truths. For hypotheses are not to 
be regarded in experimental philosophy. And although the 
arguing from experiments and observations by induction be no 
demonstration of general conclusions, yet it is the best way of 
arguing which the nature of things admits of, and may be 
looked upon as so much the stronger, by how much the induc- 
tion is more general And if no exception occur from pheno- 
mena, the conclusion may be pronounced generally. But if, at 
any time afterwards, any exception shall occur from experi- 
ments, it may then begin to be pronounced, with such excep- 
tions as occur. By this way of analysis we may proceed frxmi 
compounds to ingredients ; and from motions to the forces pro- 
ducing them; and, in general, from effects to their causes; 
and from particular causes to more general ones, till the argu- 
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ment end in the most general. This is the method of anar- 
lysis. And the synthesis consists in assuming the causes 
discovered, and established as principles, and by them explain- 
ing the phenomena proceeding from them, and proving the 
explanations."^ 

It is to the first sentence of this extract (which has been 
repeated over and over by subsequent writers) that I would 
more particularly request the attention of my readers. Mr. 
Maclaurin, one of the most illustrious of Newton's followers, 
has not only sanctioned it by transcribing it in the words of 
the author, but has endeavoured to illustrate and enforce the 
observation which it contains. "It is evident, that as in 
Mathematics, so in Natural Philosophy, the investigation of 
difficult things by the method of analysis ought ever to precede 
the method of composition, or the synthesis. For, in any other 
way, we can never be sure that we assume the principles which 
really obtain in nature ; and that our system, after we have 
composed it with great labour, is not mere dream or iQusion."^ 
The very reason here stated by Mr. Maclaurin, one should have 
thought, might have convinced him, that the parallel between 
the two kinds of analysis was not strictly correct ; inasmuch as 
this reason ought, according to the logical interpretation of his 
words, to be applicable to the one science as well as to the other, 
instead of exclusively applying (as is obviously the case) to 
inquiries in Natural Philosophy. 

After the explanation which has been already given of 
geometrical, and also of physical analysis, it is almost super- 
fluous to remark, that there is little, if anything, in which they 
resemble each other, excepting this — ^that both of them are 
methods of investigation and discovery ; and that both happen 
to be called by the same name. This name is, indeed, from its 
literal or etymological import, very happily significant of the 
notions conveyed by it in both instances ; but, notwithstanding 
this accidental coincidence, the wide and essential difference 
between the subjects to which the two kinds of analysis are 

* See the coDcIuding paragraphs of Newton's Optics. 

• Account of Newton^ 8 Discoveries. 

VOL. III. S 
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applied, must render it extremely evident, that the analogy of 
the rules which are adapted to the one can be of no use in 
illustrating those which are suited to the other. 

•' Nor is this all : The meaning conveyed by the word 
Analysis, in Physics, in Chemistry, and in the Philosophy of 
the Human Mind, is radically different from that which was 
annexed to it by the Greek Geometers, or which ever has been 
annexed to it by any class of modem Mathematicians. In all 
the former sciences, it naturally suggests the idea of a decom- 
position of what is complex into its constituent elements. It 
is defined by Johnson, " a separation of a compound body into 
the several parts of which it consists." He afterwards men- 
tions, as another signification of the same word, *^ a solution of 
any thing, whether corporeal or mental, to its first elements; 
as of a sentence to the single words ; of a compound word to 
the particles and words which form it ; of a tune, to single 
notes ; of an argument, to single propositions.*' In the following 
sentence, quoted by the same author from ..Glanvill, the word 
Analysis seems to be used in a sense precisely coincidait with 
what I have said of its import, when applied to the Baconian 
method of investigation. ^'We cannot know anything of 
nature, but by an analysis of its true initial causes."^ 

In the Greek geometiy, on the other hand, the same word 
evidently had its chief reference to the retrograde direction of 
this method, when compared with the natural order of didadic 
demonstration. Triv Touwnjv €(f>oBov (says Pappus) av<iko<riv 
KoKovfiev, otov dvairoKiv \wrcv ; a passage which Halley tibus 
translates : hie processus Analysis vocatur^ quasi dicas, in- 
versa solutio. That this is the primitive and genuine import 

^ By the true initial causes of a phe- paris(m% exclusions^ and rejedian*, 
nomenon, Glanvill means (as might be which form esaential steps in the indue- 
easily shewn by a comparison with other tive process, had a view to the analyti- 
parts of his works) the simple laws from cal operations of the chemical laboratory, 
the cambination of which it results^ and appears sufficiently from the following 
from a previous knowledge of which, it w^ords, before quoted : " Itaque natune 
might have been synthetically deduced facienda est prorsus solutio et separado ; 
as a consequence. non per ignem certe, sed per mentexn, 

That Bacon, when he speaks of those tanquam ignem divinum." 
SRparalions of nature, hy menns ofcom- 



Digitized by LjOOQIC 



CHAP. IV. — LOGIC OF INDUCTION. (§ 3.) 275 

of the preposition cwa, is very generally admitted by Gramma- 
rians ; and it accords, in the present instance, so happily with 
the sense of the context, as to throw a new and strong light on 
the justness of their opinioa^ 

In farther proof of what I have here stated with respect to 
the double meaning of the words analysts and syrUhests, as em- 
ployed in physics and in mathematics^ it may not be superfluous 
to add the following consideration& In mathematical analysis, 
we always set out from a hypothetical assumption, and our 
object is to arrive at some known truth, or some datum, by 
reasoning synthetically, from which we may afterwards return, 
on our own footsteps, to the pcnnt where our investigation 
began. In all such cases the synthesis is infallibly obtained by 
reversing the analytical process ; and as both of them have in 
view the demonstration of the same theorem, or the solution of 
the same problem, they form, in reality, but different parts of 
one and the same investigation. But in natiural philosophy, a 
synthesis which merely reversed the analysis would be absurd. 
On the contrary, our analysis necessarily sets out from knotvn 
facts ; and after it has conducted us to a general principle, the 
synthetical reasoning which follows consists always of an appli- 
catic»i of this principle to phenomena, different from tiiose 
comi»:ehended in the original induction. 

In some cases, the natural philosopher uses the word Analysis 
where it is probable that a Greek geometer would have used 
the word Synthesis. Thus, in astronomy, when we attempt 
from the known phenomena to establish the truth of the 
Copemican system, we are said to proceed analytically. But 

' The force of this prepositioD, in its make ap the aggregate wholes submitted 

primitive sense, may, perhaps, without to the examination of the chemist ; and, 

aaj fietlse refinement, be traced more or consequently, that the analytic process 

less palpably, in eveiy instance to which follows an inverted or retrograde direc- 

the word analysis is with any propriety tion, in respect of that in which the 

applied. In what Johnson calls (for compound is conceived to have been 

example) "the separation of a compound originally formed. A similar remark 

body into the several parts of which it will be found to apply {mutatis mutan- 

consists," — we proceed on the supposi- dU) to other cases, however apparently 

tion, that these parts have previoudy different, 
been combined, or put together, so as to 
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the analogy of ancient geometry would apply this word to a 
process directly the reverse ; a process which, assuming the 
system as true, should reason from it to the known phenomena: 
After which, if the process could be so reversed as to prove 
that this system, and this system alone, is consistent with these 
facts, it would bear some analogy to a geometrical synthesis. 

These observations had occurred to me, long before I had 
remarked that the celebrated Dr. Hooke (guided also by what 
he conceived to be the analogy of the Greek geometry) uses the 
words analysis and synthesis in physics, precisely in the contrary 
acceptations to those assigned to them in the definitions of Sir 
Isaac Newton. " The methods,** he observes, " of attaining a 
knowledge in nature may be two ; either the Analytic or the 
Synthetic. The first is the proceeding from the causes to the 
effecta The second, from the efiSects to the causes. The 
former is the more difficult, and supposes the thing to be 
already done and known, ivhich is the thing sought and to be 
found out. This begins from the highest, most general and 
universal principles or causes of things, and branches itself out 
into the more particular and subordinate. The second is the 
more proper for experimental inquiry, which, from a true in- 
formation of the effect by a due process, finds out the imme- 
diate cause thereof, and so proceeds gradually to higher and 
more remote causes and powers effective, founding its steps 
upon the lowest and more immediate conclusions."* 

^ Hookers Posthtmotu WorJa, p. 330. ing it continnally with fitting moisture, 

As this volume is now become ex- food, and shelter — observing, and cher- 

tremely rare, I shall transcribe the isbing its continual progression, till it 

paragraph which immediately follows comes to its perfect ripeness and rnatn- 

the above quotation. rity, and yields him the fruit of his 

" An inquisition by the former (or labour. Nor is it to be expected, that a 

analytic) method, is resembled fitly production of such perfection as this is 

enough by the example of an architect, designed, should be brought to its com- 

who hath a full comprehension of what plete ripeness in an instant ; but as all 

he designs to do, and acts accordingly: the works of nature, if it be naturally 

But the latter (or synthetic) is more proceeded with, it must have its due 

properly resembled to that of a husband- time to acquire its due form and full 

man or gardener, who prepares his maturity, by gradual growth and a 

ground, and sows his seed, and diligently natural progression ; not but that the 

cherishes the g^wing vegetable, supply- other method is also of excellent and 
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That Hooke was led into this mode of speaking by the 
phraseology of the ancient mathematicians, may, I think, be 
safely inferred from the following very sagacious and fortunate 
conjecture^ with respect to the nature of their analytical inves- 
tigations, which occurs in a different part of the same volume. 
I do not know that any thing approaching to it is to be found 
in the works of any other English author prior to Dr. Halley. 

" What ways the ancients had for finding out these me- 
diums, or means of performing the thing required, we are much 
in the dark ; nor do any of them shew the way, or so much as 
relate that they had such a one : Yet 'tis believed, they were 
not ignorant of some kind of algebra, by which they had a cer- 
tain way to help themselves in their inquiries, though that we 
now use be much confined and limited to a few media. But 
I do rather conceive, that they had another kind of analytics, 
which werU backwards through almost all the same steps by 
which their demonstrations toent forwards^ though of this we 
have no certain account, their writings being altogether silent 
on that particular. However, that such a way is practicable, 
I may hereafter, upon some other occasion, shew by some ex- 
amples, whereby it will plainly appear how much more useful 
it is for the finding out the ways for the solution of problems, 



necessaTj use, and will very oflen iaciK- 
tate and hasten the progress. An in- 
stance of which kind I designed, some 
years since, to have given this honour- 
able society, in some of my lectures upon 
the motions and influences of the celes- 
tial bodies, if it had been then fit ; but 
I understand the same thing will now be 
shortly done by Mr. Newton, in a treatise 
of his now in the press : But that will 
not be the only instance of that kind 
which I design to produce, for that I 
have diverse instances of the like nature, 
wherein, from a hypothesis being sup- 
posed, on a premeditated design, all the 
phenomena of the subject will be a 
priori foretold, and the effects naturally 
follow, 88 proceeding from a cause so 
and so qualified and limited. And^ in 



truths the byhthetio toay, hy experi- 
ments and ohaervaiumSf totU be very 
Blow, if it he not often assisted by the 
ANALYTIC, which pvovcs of exceUcrU use, 
even though it proceed by a fdJ^e posi' 
tion; for that the discovery of\a nega- 
tive is one way of restraining and 
limiting an affirmative" 

Change the places of the words analy- 
tic and synthetic in this last sentence, 
and the remark coincides exactly with 
what BoBcovich, Hartley, Le Sage, and 
many other authors, have advanced in 
favour of synthetical explanations from 
hypothetical theories. I shall have 
occasion afterwards to offer some addi- 
tional suggestions in support of their 
opinion, and to point out the limitations 
which it seems to require. 
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than that which is now generally known and practised by 
species"^ 

The foregoing remarks^ although rather of a critical thim of 
a philosophical nature, may, I hope, be of some use in giving a 
little more precision to our notions on this important subject 
They are introduced here, not with the most distant view to 
any alteration in our established language, (which, in the pre- 
sent instance, appears to me to be not only unexceptionable, 
but very happily significant of its true logical import,) but 
merely to illustrate the occasional influence of words over the 
most powerful understAndingi^ and the vagueness of the reason- 
ings into which they may insensibly be betrayed, by a careless 
employment of indefinite and ambiguous terms. 

If the task were not ungrateful, it would be easy to produce 
numerous examples of this from writers of the highest and 
most deserved reputation in the present times. I must not, 
however, pass over in silence the name of Condillac, who has 
certainly contributed, more than any other individual, to the 
prevalence of the logical errors now under consideration. " I 
know well," says he, on one occasion, " that it is customary to 
distinguish different kinds of analysis : the logical analysis, Hie 
metaphysical, and the mathematical ; but there is, in fact, gdIj 
one analysis, and it is the same in all the sciences."^ On an- 
other occasion, after quoting from the logic of Port Royal a 
passage in which it is said, " That analysis and synthesis differ 
from each other only, as the road we foUow in ascending from 
the valley to the mountain, differs from the road by which we 
descend from the mountain into the valley." Condillac pro- 
ceeds thus: — " From this comparison, all I learn is. That the 
two methods are contrary to one another, and consequently, 

^ Hookers Post, Works^ p. 68. notliing important on the subject bad 

Of the illuBtrationB here promised by been discovered among his papers. 

Hooke of the utility of the analytical " I do not anywhere find that this was 

method in geometrical investigations, ever done by Dr. Hooke, and leave the 

no traces, as far as I have observed, usefulness therefore to be considered by 

occur in his writings. And it would the learned." 

appear from the following note by the * La Logique, Seconde Partie, chap, 

editor, on the passage last quoted, that vii. 
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that if the one be good, the other must be bad. In truth, we 
cannot proceed otherwise than from the known to the un- 
known. Now, if the thing unknown be upon the mountain, it 
will never be found by descending into the valley ; and if it be 
in the valley, it will not be found by ascending the mountain. 
There cannot, therefore, be two contrary roads by which it is 
to be reached. Such opinions," Condillac adds, " do not de- 
serve a more serious criticism."^ 

To this very extraordinary argument, it is unnecessary to 
offer any reply, after the observations already made on the 
analysis and synthesis of the Greek geometers. In the appli- 
cation of these two opposite methods to their respective func- 
tions, the theoretical reasoning of Condillac is contradicted by 
the imivereal experience of mathematicians, both ancient and 
modem ; and, is indeed, so palpably absurd, as to carry along 
with it its own refutation, to the conviction of every person 
capable of comprehending the terms of the question. Nor 
would it be found more conclusive or more intelligible, if ap- 
plied to the analysis and synthesis of natural philosophers ; or 
indeed to these words, in any of the various acceptations in 
which they have ever hitherto been understood. As it is 
aflSrmed, however, by Condillac, that " there neither is, nor can 
be, more than one analysis," a refutation of his reasoning, 
drawn from any particular science, is, upon his own principle, 
not less conclusive, than if founded on a detailed examination 
of the whole circle of human knowledge. I shall content my- 
self, therefore, on the present occasion, with a reference to the 
mathematical illustrations contained in the former part of this 
section. 

With regard to the notion annexed to this word by Condillac 
himself, I am not certain if, after all that he has written in 
explanation of it, I have perfectly seized his meaning. " To 
analyze," he tells us, in the beginning of his Logic, " is nothing 
more than to observe in a successive order the qualities of an 
object, with the view of giving them in the mind that simultor- 
neotis order in which they co-exist."^ In ilhistration of this 

' La Logique^ Seconde Partie, chap. vi. • Ibid. Premiere Partie, cbap. ii. 
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definition, he proceeds to remark, That " although, with a single 
glance of the eye, a person may discover a multitude of ohjects 
in an open champaign which he has previously surveyed with 
attention, yet that the prospect is never more distinct than when 
it is circumscribed within narrow bounds, and only a small 
number of objects is taken in at once. We always discern with 
accuracy but a part of what we see." 

" The case," he continues, " is similar with the intellectual 
eye. I have, at the same moment, present to it, a great number 
of the familiar objects of my knowledge. I see the whole group, 
but am unable to mark the discriminating qualities of indivi- 
duals. To comprehend with distinctness all that offers itself 
simultaneously to my view, it is necessary that I should, in the/ 
first place, decompose the mass ; in a maimer analogous to that 
in which a curious observer would proceed in decomposing, by 
successive steps, the co-existent parts of a landscape. It is ne- 
cessary for me, in other words, to arudyze my thoughts."^ 

The same author afterwards endeavours still farther to unfold 
nis notion of analysis, by comparing it to the natural procedure 
of the mind in the examination of a machine. " If I wish," 
says he, " to understand a machine, I decompose it, in order to 
study separately each of its parts. As soon as I have an exact 
idea of them all, and am in a condition to replace them as they 
were formerly, I have a perfect conception of the machine, 
having both decomposed and recomposed it."^ 

In all this, I must confess, there seems to me to be much 
both of vagueness and of confusion. In the two first quota- 
tions, the word analysis is employed to denote nothing more 
than that separation into parts, which is necessary to bring a 
very extensive or a very complicated subject within the grasp 
of our faculties ; a description, certainly, which conveys but a 
very partial and imperfect conception of thoi^ analysis which is 
represented as the great organ of invention in aU the sciences 

* La Logique^ Premiere Partie, chap. who take the trouhle to compare it with 

ii. — In this last paragraph, I have in- the original, will be satisfied that, in ren- 

trodaced one or two additional clauses, turing on these slight interpolations, I 

which seemed to me necessary for con- had no wish to misrepresent his opinion, 

▼eying clearly the author's idea. Those • Ibid. chap. iii. 
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and arts.^ In the example of the machine, Condillac's language 
is somewhat more precise and unequivocal ; but, when examined 
with attention, will be found to present an illustration equally 
foreign to his purpose. This is the more surprising, as the 
instance here appealed to might have been expected to suggest 
a juster idea of the method in question, than that which resolves 
into a literal cfe-composition and re-composition of the thing to 
be analyzed. That a man may be able to execute hoth of these 
manual operations on a machine, without acquiring any clear 
comprehension of the manner in which it performs its work, 
must appear manifest on the slightest reflection ; nor is it less 
indisputable, that another person, without disengaging a single 
wheel, may gain, by a process purely intellectual, a complete 
knowledge of the whole contrivance. Indeed, I apprehend that 
it is in this way alone that the theory of any complicated ma- 
chine can be studied ; for it is not the parts, separately consi- 
dered, but the due combination of these parts, which constitutes 
the mechanism.^ An observer, accordingly, of common sagacity, 
is here guided by the logic of nature, to a species of analysis, 
bearing as much resemblance to those of mathematicians and 
of natural philosophers, as the very diflferent nature of the cases 
admits of. Instead of allowing his eye to wander at large over 
the perplexing mazes of such a labyrinth, he begins by remark- 
ing the ultimate effect ; and thence proceeds to trace backwards, 
step by step, the series of intermediate movements by which it 
is connected with the vis motrix. In doing so, there is un- 
doubtedly a sort of mental decomposition of the machine, inas- 
much as all its parts are successively considered in detail ; but 
it is not this decomposition which constitutes the analysts. It 
is the methodical retrogradation from the mechanical effect to 
the mechanical power.® 

* " Ce qu*on nomine mSthode d^inven- position of a machine should be found 

tion, n*e8t autre chose que l^analyse. necessary, it can only be to obtain a 

C*e8t elle qui a fait toutes les d6cou- view of some of its parts, which, in their 

Tcrtes ; c'est par elle que nous retrouv- combined state, are concealed from ob- 

erons tout ce qui a ete trouve.'* — La servation. 

Logiquey Premiere Partie, chap. iii. » That this circumstance ofretrogra- 

' If, on any occasion, a literal dccom- dation or inveriiouj figured more than 
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The passages in Condillac to which these criticisms refer, are 
all selected from his Treatise on Logic, written purposely to 
establish his favourite doctrine with respect to the influence of 
language upon thought. The paradoxical conclusions into 
which he himself has been led by an unwarrantable use of the 
words Analysis and Synthesis, is one of the most remarkable 
instances which the history of modem literature furnishes of 
the truth of his general principle. 

Nor does this observation apply merely to the productions of 
his more advanced years. In early life he distinguished him- 
self by an ingenious work, in which he professed to trace 
analytically the history of our sensations and perceptions ; and 
yet it has been very justly remarked of late, that all the reason- 
ings contained in it are purely synthetical. A very eminent 
mathematician of the present times has even gone so far as to 
mention it " as a model of geometrical synthesis."^ He would, 
I apprehend, have expressed his idea more correctly, if, instead 
of the epithet geometrical, he had employed, on this occasion, 
logical or metaphysical ; in both of which sciences, as was for- 
merly observed, the analytical and synthetical methods bear a 
much closer analogy to the experimental inductions of chemis- 
try and of physics, than to the abstract and hj^wthetical in- 
vestigations of the geometer. 

The abuses of language which have been now under our 
review, will appear the less wonderful, when it is considered 
that mathematicians themselves do not always speak of Analy- 

anj other in the imagination ofPappns, method hinges. There is, indeed, one 
as the characteristical feature of geome- species of decomposition exemplified in 
tricol analysis, appears indisputably from the Greek geometry, — that which has 
a clause already quoted from the preface for its object to distinguish all the van- 
to his 7th book ; — Thv mavrtif t^tHev ous cases of a general problem ; but this 
&9mXv«ri9 xitkavfAtv, tJsv «rafraXiy Xwr/f. part of the investigation was 80 far from 
To say, therefore, as many writers have being included by the ancients in their 
done, that the analysis of a geometrical idea of analysis, that they bestowed upon 
problem consists in decomposing or re- it an appropriate name of its own ; — the 
solving it in such a manner as may lead three requisites to a complete solution 
to the discovery of the composition or being (according to Pappus) itytfAuriM, 
synthesis — is at once to speak vaguely, »«i rtn/iiTvat^ xeu 2M^/^tr^«i umrk nermri*, 
and to keep out of view the cardinal * M. Lacroix. See the Introduction to 
principle on which the utility of the his Ehmtnis of Gtometry. 
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sis and Synthesis with their characteristical precision of expres- 
sion, the former word being frequently employed to denote the 
modem caJcultcs, and the latter, the pure geometry of the 
ancients. This phraseology, although it has been repeatedly 
censured by foreign writers, whose opinions might have been 
expected to have some weight, still continues to prevail very 
generally upon the Continent The learned and judicious 
author of the History of MaJthemaJtics complained of it more 
than fifty years ago, remarking the impropriety " of calling by 
the name of the synthetic method^ that which employs no alge- 
braical cdkvlusy and which addresses itself to the mind and to 
the eyes, by means of diagrams, and of reasonings expressed at 
full length in ordinary language. It would be more exact," he 
observes farther, " to call it the method of the ancients^ which 
(as is now universally known) virtually supposes, in all its 
qrnthetical demonstrations, the previous use of analysis. As to 
the algebraical calculus, it is only an abridged manner of ex- 
pressing a process of mathematical reasoning ; — which process 
may, according to circumstances, be either analytical or synthe- 
tical Of the latter, an elementary example occurs in the alge- 
braical demonstrations given by some editors of Euclid, of the 
propositions in his second book."^ 

This misapplication of the words analyos and synthesis is 
not, indeed, attended with any serious inconveniences, similar 
to the errors occasioned by the loose phraseology of Condillac. 
It were surely better, however, that mathematicians should 
cease to give it the sanction of their authority, as it has an 
obvious tendency — beside the injustice which it involves to the 
inestimable remains of Greek geometry — to suggest a totally 
erroneous theory with respect to the real grounds of the un- 
rivalled and transcendent powers possessed by the modem 
calctdt^y when applied to the more complicated researches of 
physics.^ 

' ffistoire des MathSmaHqueSy par etde VArt de Penser^ coTuidSris dona 

Montncla, Tome Premier, pp. 175, 176. leur rapports mutueU, there is a very 

• In the ingenious and profoimd work valuable chapter on the Analysis and 

of M. Degerando, entitled Des Signer Synthesis of metaphysicians and of 
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SECTION IV. — THE CONSIDERATION OF THE INDUCTIVE LOGIC 
RESUMED. 

[Subsection] i. — Additional Remarks on the distinction between 
Experience and Analogy, — Of the grounds afforded by the latter 
for Scientific Inference and Conjecture, 

In the same manner in which our external senses are strack 
with that resemblance between different individuals which 
gives rise to a common appellation, our superior faculties of 
observation and reasoniug, enable us to trace those more dis- 
tant and refined similitudes which lead us to comprehend 
different species under one common genus. Here, too, the 
principles of our nature already pointed out, dispose us to ex- 
tend our conclusions from what is familiar to what is comparar- 
tively unknown, and to reason from species to species, as from 
individual to individual. In both instances, the logical process 
of thought is nearly, if not exactly, the same, but the common 
use of language has established a verbal distinction between 
them, our most correct writers being accustomed (as &r as I 
have been able to observe) to refer the evidence of our conclu- 
sions, in the one case to experience^ and in the other to analogy. 
The truth is, that the difference between these two denomina- 
tions of evidence, when they are accurately analyzed, appears 
manifestly to be a difference, not in kind but merely in degree; 
the discriminative peculiarities of individuals invalidating the 
inference, as far as it rests on experience solely, as much as the 
characteristical circumstances which draw the line between 
different species and different genera,^ 

geometers. — (See vol, iv, p. 172.) The between our criticisniB, which adds 
view of the Bubject which I have taken much to my confidence in my own con- 
in the foregoing section, has but little elusions, 
in common with that given by this ex- 
cellent philosopher ; but in one or two * In these observations on the imi^ort 
instances, where we have both touched of the word analogy^ as employed in 
upon the same points, (particularly in philosophical discussions, it gives nic 
the striclures upon the logic of Con- great pleasure to find that I have struck 
dillac,) there is a general coincidence nearly into the same train of thinking 
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This diflference in point of degree (it must at the same time 
be remembered) leads, where it is great, to important conse- 
quences. In proportion as the resemblance between two cases di- 
minishes in the palpable marks which they exhibit to our senses, 
our inferences from the one to the other are made with less and 
less confidence; and, therefore, it is perfectly right that we 
should reason with more caution from species to species, than 
from individual to individual of the same kind. In what 
follows, accordingly, I shall avail myself of the received dis- 
tinction between the words experience and analogy ; a distinc- 
tion which I have hitherto endeavoured to keep out of view, till 
I should have an opportunity of explaining the precise notion 
which I annex to it It would, in truth, be a distinction of 
important use in our reasonings, if the common arrangements, 
instead of originating, as they have often done, in ignorance or 
caprice, had been really the result of an accurate observation 
and comparison of particulars. With all the imperfections of 
these arrangements, however, a judicious inquirer will pay so 

with M. PrevoBt. I allude more parti- 
colarly to the following passage in his 
Euais de PhUosophie, 

** Le mot Arudogiey dans I'origine, 
n'exprime que la ressemblance. Mais 
Ihisage Papplique & une ressemblance 
^loign^e : d'oit rient que les conclusions 
analogiques sont souTent hasardees, et 
ont besoin d'etre d^duites avec art. 
Tontes les fois done que, dans nos 
raisonnemens, nous portons des juge- 
mens semblables sur des objets qui 
n'ont qa*une ressemblance 6Ioignee, 
nous raisonnons analogiquement. La 
ressemblance prochaine est cello qui 
fonde la premiere generalisation, celle 
qu*on nomme Vesplce, On nomme 
41oignee la ressemblance qui fonde les 
generalisations snperieures, c'est4-dire, 
le genre et ses divers degres. Mais 
cette definition n'est pas rigoureusement 
smrie. 

'' Quoiqu'il en soit, on confoit des 
cas, entro lesquels la ressemblance est 
si parfaite, quil ne s^ trouve aucune 



difiference sensible, si ce n'est celle du 
tems et du lieu. £t 11 est des cas dans 
lesquels on apper9oit beaucoup de res- 
semblance, mais o^ I'on decouvre aussi 
quelques differences ind^pendantes de la 
diversite du temps et du lieu. Lorsque 
nous ferons un jugement general, fonde 
sur la premiere esp^ce de ressem- 
blance, nous dirous que nous usons de 
la mSthode d'induction, Lorsque la 
seconde esp^ce de ressemblance auto- 
risera nos raisonnemens, nous dirons 
que c*est de la mithode d'arudogie que 
nous faisons usage. On dit ordinaire- 
ment que la methode d'induction con- 
clut du particulier au general, et que la 
methode d'analogie conclut du sembla- - 
ble au semblable. Si I'on analyse ces 
definitions, on verra que nous n'avons 
fait autre chose que leur donner de la 
precision." — Essais de PhUosophiej 
tome ii. p. 202. 

See also the remarks on Induction 
and Analogy in the four following 
articles of M. Pre vest's work. 
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much regard to prevailing habits of thinkiDg, as to distingaish 
very scrupulously what common language rrfers to experience 
from what it refers to analogy, till he has satisfied himself, by 
a diligent examination, that the distinction has, in tiie instance 
before him, no foundation in trutL On the other hand, as 
mankind are much more disposed to confound things which 
ought to be distinguished, than to distinguish things which 
are exactly or nearly similar, he will be doubly cautious in 
concluding, that all the knowledge which common language 
ascribes to experience is equally solid; or that all the con- 
jectures which it places to the account of analogy are equally 
suspicioua 

A different idea of the nature of analogy has been given 
by some writers of note ; and it cannot be denied, that, in 
certain instances, it seems to apply still better than that pro- 
posed above. The two accounts, however, if accurately ana- 
lyzed, would be found to approach much more nearly than 
they appear to do at first sight ; or ratii^, I am inclined to 
think, that the one might be resolved into the other, without 
much straining or over refinement But this is a question 
chiefly of speculative curiosity, as the general remarks which I 
have now to offer will be found to hold with respect to 
analogy, considered as a ground of philosophical reasoning, in 
whatever manner the word is defined; provided only it be 
understood to express some sort of correspondence or affinity 
between two subjects, which serves, as a principle of association 
or of arrangement, to unite them together in the mind. 

According to Dr. Johnson, (to whose definition I allude 
more particularly at present,) analogy properly means " a re- 
semblance between things toith regard to some circumstances 
or effects ; as when learning is said to erdighten the mind ; — 
that is, to be to the mind what light is to the eye ; by enabling 
it to discover that which was hidden before." The statement 
is expressed with a precision and justness not always to be 
found in the definitions of this author ; and it agrees very 
nearly with the notion of analogy adopted by Dr. Ferguson, — 
that "things which have no resemblance to each other may 
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nevertheleBS be analogous ; analogy consisting in a resemblance 
or correspondence of relations."^ As an illustration of this, Dr. 
Ferguson mentions the analogy between the fin of a fish and 
the wing of a bird ; the fin bearing the same relation to the 
water which the wing does to the air. This definition is more 
particularly luminous, when applied to the analogies which are 
the foundation of the rhetorical figures of metaphor and allu- 
sion ; and it applies also very happily to those which the fancy 
delights to trace between the material and the intellectual 
worlds ; and which (as I have repeatedly observed) are so apt 
to warp the judgment in speculating concerning the phenomena 
of the human mind. 

The pleasure which the fancy receives from the contempla- 
tion of such correspondences, real or supposed, obviously pre- 
supposes a certain disparity or contrast in the natures of the 
two subjects compared ; and, therefore, analogy forms an 
associating principle, specifically different from resemblance, 
into which Mr. Hume's theory would lead us to resolve it. An 
additional proof of this is fiimished by the following considera- 
tion. That a resemblance of objects or events is perceived by 
sefisCy and, accordingly, has some effect even on the lower 
animals; a correspondence (or, as it is frequently called, a 
resemblance) of relations^ is not the object of sense, but of 
intellect, and consequently, the perception of it implies the 
exercise of reason. 

Notwithstanding, however, the radical distinction between 
the notions expressed by the words resemblance and analogy, 
they may often approach very nearly to each other in their 
meaning; and cases may even be conceived in which they 
exactly agree. In proof of this, it is sufficient to remark that 
in objects, the parts of which respectively exhibit that corre- 
spondence which is usually distinguished by the epithet anah- 
gous, this correspondence always deviates, less or more, from 
an exact conformity or identity ; insomuch, that it sometimes 
requires a good deal erf consideration to trace in detail the 
parallel circumstances, under the disguises which they borrow 

* Prindpks of Moral and Political Science^ vol. i. p. 107. 



Digitized by LjOOQIC 



288 ELEMENTS OF THE PHILOSOPHY OF THE HUMAN MIND. 

from their diversified combinations. An obvious instance of 
this occurs when we attempt to compare the bones and joints 
in the leg and foot of a man with those in the leg and foot of a 
horse. Were the correspondence in all the rdcUiona perfectly 
exact, the resemblance between the two objects would be mani- 
fest even to sense ; in the very same manner that in geometry, 
the similitude of two triangles is a necessary consequence of a 
precise correspondence in the relations of their homologous 
sides.^ 

This last observation may serve, in some measure, to justify 
an assertion which was already hazarded, — That the two defini- 
tions of analogy formerly mentioned are very nearly allied to 
each other ; inasmuch as it shews, by a more careful analysis than 
has commonly been applied to this subject, that the sensible 
dissimilitvde between things of different species arises chiefly 
from the want of a palpable conformity in the relations of their 
constituent parts. Conceive (ha^ more remote correspondence 
which reason or fancy traces between the parts of the one and 
the parts of the other, gradually to approach nearer and nearer 
to the same standard ; and it is evident, that, in the course of 
the approximation, you will arrive at that degree of manifest 
resemblance which will bring them under the same generic 
name, till at last, by continuing this process of the imagination, 
the one will become a correct picture or image of the other, 
not only in its great outlines, but in its minutest details. 

From this view of the subject, too, as well as fix)m the 
former, it appears how vague and ill-defined the metaphysical 
limits are which separate the evidence of analogy from that of 
experience ; and how much room is left for the operation of 
good sense, and of habits of scientific research, in appreciating 
the justness of that authority which, in particular instances, 
the popular forms of speech may assign to either. 

The illustrations which I have to offer of this last remark, 
in so far as it relates to eocperience, may, I think, be introduced 
more usefully afterwards; but the vague conceptions which 
are generally annexed to the word analogy, together with the 

» See Note Q. 
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prevailing prejudices against it, as a ground of philosophical 
reasoning, render it proper for me, before proceeding any far- 
ther, to attempt the correction of some popular mistakes con- 
nected with the use of this obnoxious teym. 

It is not necessary, for the purposes which I have at present 
in view, to investigate very curiously the principles which, in 
the first instance, dispose the mind to indulge in analogical 
conjectures from the known to the unknown. It is sufficient 
to observe that this disposition, so far from being checked, 
receives additional encouragement from habits of philosophical 
study ; the natural tendency of these habits being only to guide 
it into the right path, and to teach it to proceed cautiously, 
according to certain general rules warranted by experience. 

The encouragement which philosophical pursuits give to this 
natural disposition, arises chiefly from the innumerable proofs 
they aflford of that systematical unity and harmony of design 
which are everywhere conspicuous in the imiverse. On this 
unity of design is founded the most solid argument which the 
light of reason supplies for the unity of God ; but the know- 
ledge of (he general fact on which that argument proceeds is 
not confined to the student of theology. It forces itself irre- 
sistibly on the thoughts of all who are familiarly conversant 
with the phenomena, either of the material or of the moral 
world ; and is recognised as a principle of reasoning, even by 
those who pay little or no attention to its most sublime and 
important application. — [In many philosophical arguments, 
accordingly, Analogy and Unity of Design may be regarded as 
very nearly synonymous expressions.] 

It is well known to all who have the slightest acquaintance 
with the history of medicine, that the anatomical knowledge of 
the ancients was derived almost entirely from analogical con- 
jectures, founded on the dissection of the lower animals ;^ and 

' "If we read tlie works of Hippo- often unintelligible, that ofthe bones only 

crates with impartiality, and apply his excepted. He seems to have studied 

accounts of the parts to what we now these with more sucoess than the other 

know of the human body, we must parts, and tells us that he had an oppor- 

allow his descriptions to be impeifect, tunity of seeing a human skeleton." 

incorrect, sometimes extravagant, and " Erasistratus and HerophiluR, two 

VOL. III. T 
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that, in consequence of this, many misrepresentations of facts, 
and many erroneous theories, (blended, however, with various 
important truths,) were transmitted to the physiologists of 
modem Europe. What is the legitimate inference to be de- 
duced from these premises ? Not, surely, that analogy is an 
orgtm of no use in the study of nature ; but that, although it 
may furnish a rational ground of conjecture and inquiry, it 
ought not to be received as direct evidence, where the fact itself 
lies open to examination ; and that the conclusions to which it 
leads ought in every case to be distrusted^ in proportion as the 
subjects compared depart from an exact coincidence in all their 
circumstances. 

As our knowledge of nature enlarges, we gradually learn to 
combine the presumptions arising from analogy, with other 
general principles by which they are limited and corrected. In 
comparing, for example, the anatomy of diflferent tribes of 
animals, we invariably find, that the differences in their struc- 
ture have a reference to their way of life, and to the habits for 
which they are destined ; so that, from knowing the latter, we 
might be able on some occasions to frame conjectures d priori 
concerning the former. It is thus, that the form of the teeth, 
together with the length and capacity of the intestines, vary in 
different species, according to the quality of the food on which 

distinguished anatomists at Alexandna, neons. The spirit of opposition and 

were probably the first who were autho- emubtion was presently roused, and 

rized to dissect human bodies. Their many of his contemporaries endeaToured 

voluminous works are all lost, but they to defend Galen, at the expense of Ve- 

are quoted by Galen almost in every salius. In their disputes they made 

page." their appeals to the human body ; and 

" What Galen principally wanted thus in a few years our art was greatly 

was opportnniticsi of dissecting human improved. And Vesalius being detec- 

bodies ; for his subject was most com- ted in the veiy fault which he condemns 

monly some quadruped, whose structure in Galen, to wit, describing from the 

was supposed to come nearest to the dissections of brutes, and not of the 

human.'' human body, it exposed so fiilly that 

" About the year 1540, the great Ye- blunder of the older anatomists, that, in 
salius appeared. He was equally labo- succeeding times, there has been little 
riouB in reading the ancients, and in reason for such complaint.^' — Jntrodue- 
dissecting bodies; and in making the tory Lectures^ delivered by Dr, WU- 
comparison, he could not but see that Uam Hunter ^ to hU last course of Ana- 
many of Galen's descriptions were crro- iomy. London, 1784, pp. 13, 19, 25. 
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the animal is to subsist Similar remarks have been made on 
the different situation and disposition of the mammcBy according 
as the animal is uniparous, or produces many at a birth ; on 
the structure and direction of the external ear, according as the 
animal is rapacious, or depends for security on his speed ; on 
the mechanism of the pupil of the eye, according as the animal 
has to search for his food by day or by night, — ^and on various 
other organs in the bodily economy, when compared with the 
functions which they are intended to perform. If, without 
attending to circumstances of this sort, a person should reason 
confidently from the anatomy of one species to that of another, 
it cannot be justly said, that analogy is a deceitful guide, but 
that he does not know how to apply analogy to its proper 
purpose. In truth, the very consideration which gives to the 
argument from analogy its chief force, points here manifestly 
to the necessity of some modification of the original conclusion, 
suited to the diversity of the case to which it is to be applied. 

It is remarked by Cuvier, that " a canine tooth, adapted to 
tear flesh, was never found combined, in the same animal, with 
a hoof fit for supporting the weight of the body, but totally 
useless as a weapon to a beast of prey." " Hence," he observes, 
" the rule that every hoofed animal is herbivorous ; and hence 
(as corollaries from this general principle) the maxims that 
a hoofed foot indicates grinding teeth with flat surfaces, a long 
alimentary canal, a large stomach, and often more stomachs 
than one, with many other similar consequenoea 

"The laws which regulate the relations between different 
systems of organs," continues this very ingenious and sound 
philosopher, " have the same influence on the different parts of 
the same system, and connect together its different modifica- 
tions, by the same necessary principlea In the alimentary 
system, especially, where the parts are large and numerous, 
these rules have their most striking applications. The form of 
the teeth, the length, the convolutions, the dilatations of the 
alimentary canal, the number and abundance of the gastric 
liquors, are in the most exact adaptation to one another, and 
have similar fixed relations to the chemical composition, to the 
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solid a^regation, and to the solubility of the aliment ; inso- 
much that, from seeing one of the parts by itself, an expe- 
rienced observer could form conclusions tolerably accurate, with 
respect to the conformation of the other parts of the same 
system, and might even hazard more than random conjectures 
with respect to the organs of other functions. 

" The same harmony' subsists among the different parts of 
the system of organs of motion. As all the parts of this 
system act mutually, and are acted upon, especially when the 
whole body of the animal is in motion, the forms of all the 
different parts are strictly related. There is hardly a bone 
that can vary in its surfaces, in its curvatures, in its protuber- 
ances, without corresponding variations in other bones ; and in 
this way a skilful naturalist, from the appearance of a single bone, 
will be often able to conclude, to a certain extent, with respect 
to the form of the whole skeleton to which it belonged. 

" These laws of co-existence," Cuvier adds, " which have 
just been indicated, are deduced by reasoning from our know- 
ledge of the reciprocal influence of the functions, and of the 
uses of the different organs of the body. Having confirmed 
them by observation, we are enabled in other circumstances to 
follow a contrary route ; and, when we discover constant rela- 
tions of form between particular organs, we may safely conclude 
that they exercise some action upon one another, and we may 
thus be frequently led to form just conjectures with respect to 
their uses. It is, indeed, chiefly from the attentive study of 
these relations, and from the discovery of relations which have 
hitherto escaped our notice, that physiology has reason to hope 
for the extension of her limits ; and, accordingly, the compara- 
tive anatomy of animals is to her one of the most fruitful 
sources of valuable discovery."^ 

* See the Introdaction to the Legona him, Galen frequently,) proclniros it as 
d^Afuriorme Comparie de G. Oumer. a physiological principle, — Bvfftm /tSm^ 
The above translation is taken from a l^vftmta ^/«, lvfi*a^im xirra, — (Corn- 
very interesting tract, entitled. An In- vatio una, couspiratio una, consentientia 
trodudion to the Study of the Animal cuncta.) — De AUmento; {Hipp, Opera, 
Economy. Edinburgh, 1801. Mercurialis i. p S54.)— Ed.] 

[Hippocrates, once at least, (and after 
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The general result of these excellent observations is, that 
the improvenjent of physiology is to be e3q)ected chiefly from 
lights furnished by analogy ; but that, in order to follow this 
guide with safety, a cautious and refined logic is still more 
necessary than in conducting those reasonings which rest on 
the direct evidence of experience. When the ancient anato- 
mists, without any examination of the facts within their reach, 
or any consideration of the peculiar functions likely to be con- 
nected with man's erect form and rational faculties, drew infer- 
ences concerning his internal frame, merely from the structure 
of the quadrupeds ; the errors into which they fell, so far from 
affording any solid argument against the use of analogy when 
judiciously employed, have only pointed out to their successors 
the necessity of a more discriminating and enlightened applica- 
tion of it in future ; and have ultimately led to the discovery of 
those comprehensive Laws of the Animal Economy, which, by 
reconciling apparent anomalies with the consistency and har- 
mony of (me grand design^ open at every successive step of our 
progress, more enlarged and pleasing views of the beneficent 
wisdom of Nature. 

This speculation might be carried farther, by extending it to 
the various analogies which exist between the Animal and the 
Vegetable kingdoms, contrasted with those characteristical pe- 
culiarities by which they are respectively adapted to the purposes 
for which they are destined. It is^ however, of more conse- 
quence, on the present occasion, to turn our attention to the 
analogies observable among many of the physical processes by 
which different effects are accomplished, or different phenomena 
produced, in the system of inanimate and unorganized matter. 
Of the existence of such analogies, a satisfactory proof may be 
derived from the acknowledged tendency of philosophical habits 
and scientific pursuits, to familiarize the mind with the order 
of nature, and to improve its penetration in anticipating future 
discoveries. A man conversant with physics and chemistry is 
much more likely than a stranger to these studies to form pro- 
bable conjectures concerning those laws of nature which still 
remain to be examined. There is a certain character or dyU 
(if I may use the expression) in the operations of Divine 
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Wisdom, — something which everywhere annomices, amidst an 
infinite variety of detail, an inimitable miity and harmony of 
design ; and in the perception of which, pkilosophtcal sagacity 
and genius seem chiefly to consist It is this which bestows a 
value so inestimable on the Queries of Newton.^ 

This view of the numberless analogies displayed in that part 
of the universe which falls under our immediate notice, becomes 
more particularly impressive, when it is considered that the 
same unity of design may be distinctly traced, as far as the phy- 
sical researches of astronomers have extended. In the know- 
ledge of this fact, we possess important moral lights, for which 
we are entirely indebted to the Newtonian school ; the universal 
creed of antiquity having assumed as a principle, that the celes- 
tial phenomena are, in their nature and laws, essentially different 
from the terrestrial The Persian Magi, indeed, are said to 
have laid down, as one of their maxims — trvfiirciBfj etvoA ra caw 
roh icdro) ; — ^but that no maxim could stand in more direct 
opposition to the tenets of the Grecian philosophers, appears 
sufficiently from the general strain of their physical and astro- 
nomical theories. The modem discoveries have shewn, with 
demonstrative evidence, how widely, in this ftmdamental as- 
sumption, these philosophers erred from the truth ; and, indeed, 
it was a conjecture d priori^ originating in some degree of scep- 
ticism with respect to it, that led the way to the doctrine of 
gravitation. Every subsequent step which has been gained in 

* How very deeply Newton*6 mind probable hui that there may he more 

was impressed with those ideas of ana- attractive powers than tJiese. For Na- 

logy which I have here ventured to ture is very consonant and conformable 

ascribe to him, appears from his own to Jterself," See the Slst Qaeiy, at the 

words. " Have not the same particles end of his Optics. 
of bodies certain powers, virtues, or In a subsequent part of this Queiy, 

forces, by which they act at a distance, he recurs to Uie same principle. "And 

not only upon the rays of light for re- thus Nature wHl he very conformaHHe to 

fleeting, refracting, and inflecting them, herself and very simple ; performing all 

but also upon one another, for producing the great motions of the heavenly bodies 

a great part of the phenomena of Na- by the attraction of gravity, which in- 

ture ? For it is well known that hodies tercedes those bodies ; and almost all 

act one upon another, by the attractions the small ones of their particles, some 

of gravity, magnetism, and electricity ; other attractive and repelling powers, 

and these instances shew the tenor and which intercede the particles." 
course of Nature^ and make it not im- 
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astronomical science has tended more and more to illustrate the 
sagacity of those views by which Newton was guided to this 
fortunate anticipation of the truth ; as well as to confirm, upon 
a scale which continually grows in its magnitude, the justness 
of that magnificent conception of uniform design, which em- 
boldened him to connect the physics of the earth with the 
hitherto unexplored mysteries of the heavens. 

Instructive and interesting, however, as these physical spe- 
culations may be, it is still more pleasing to trace the uniformity 
of design which is displayed in the economy of sensitive beings ; 
to compare the arts of human life with the instincts of the 
brutes, and the instincts of the different tribes of brutes with 
each other ; and to remark, amidst the astonishing variety of 
means which are employed to accomplish the same ends, a cer- 
tain analogy characterize them all ; or to observe, in the minds 
of diflferent individuals of our own species, the workings of the 
same affections and passions, manifesting, among men of every 
age and of every country, the kindred features of humanity. 
It is this which gives the great charm to what we call Nature 
in epic and dramatic composition — when the poet speaks a lan- 
guage " to which every heait is an echo," and which, amidst 
the manifold effects of education and fashion, in modifying and 
disguising the principles of our constitution, reminds aU the 
various classes of readers or of spectators of the existence of 
those moral ties which unite them to each other, and to their 
common parent^ 

Nor is it only in the material and moral worlds, when consi- 
dered as separate and independent systems, that this unity of 
design is perceptible. They mutually bear to each other num- 
berless relations^ which are more particularly remarkable, when 
we consider both in their combined tendencies with respect to 
human happiness and improvement. There is also a more 
general analogy, which these two grand departments of nature 
exhibit, in the laws by which their phenomena are regulated, 
and a consequent analogy between the methods of investigation 

' ["As in water face answereth to Prov. xxvii. 19.] — ^eOutUnu of Moral 
face ; so the heart of man to man."— Philosophy^ gg 277-279, {infra^ vol. vi.) 
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jKiculiarly applicable to each. I have already repeatedly taken 
notice of the erroneous conclusions to which we are liable, when 
we reason directly from the one to the other ; or substitute the 
fanciful analogies between them, which language occasionally 
suggests, as a philosophical explanation of the phenomena of 
either. But it does not follow from this, that there is no ana- 
logy between the rules of inquiry, according to which they are 
to be studied. On the contrary, it is from the principles of 
inductive philosophizing, which are applicable to both in com- 
mon, that we infer the necessity of resting our conclusions in 
each upon ifs own appropriate phenomena. 

I shall only add, to what has been now stated on the head of 
analogy, that the numberless references and dependencies be- 
tween the material and the moral worlds, exhibited within the 
narro.v sphere of our observation on this globe, encourage, and 
even authorize us to conclude, that they both form parts of one 
and the same plan ; — a conclusion congenial to the best and 
noblest principles of our nature, and which all the discoveries 
of genuine science unite in confirming. Nothing, indeed, could 
be more inconsistent with that irresistible disposition which 
prompts every philosophical inquirer to argue from the known 
to the unknown, than to suppose that, while all the different 
bodies which compose the material universe are manifestly 
related to each other, as parts of a connected w?Aofe, the moral 
events which happen on our planet are quite insulated ; and 
that the rational beings who inhabit it, and for whom we may 
reasonably presume it was brought into existence, have no 
relation whatever to other intelligent and moral natures. The 
presumption unquestionably is, that there is one great moral 
system^ corresponding to the material system; and that the 
connexions which we at present trace so distinctly among the 
sensible objects composing the one, are exhibited as so many 
intimations of some vast scheme, comprehending all the intelli- 
gent beings who compose the other. In this argiunent, as well 
as in nxmiberless others, which analogy suggests in favour of 
our future prosjxicts, the evidence is precisely of the same sort 
with that which first encouraged Newton to extend his physical 
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speculations beyond the limits of the Earth. The sole diflference 
is, that he had an opportunity of verifidng the results of his 
conjectures by an appeal to sensible facts : but this accidental 
circumstfuice (although it certainly aflfords peculiar satisfaction 
and conviction to the astronomer's mind) does not aflfect the 
grounds on which the conjecture was originally formed, and 
only furnishes an experimental proof of the justness of the 
principles on which it proceeded. Were it not, however, for 
the palpable confirmation thus obtained of the Theory of 
Gravity, it would be diflScult to vindicate, against the charge 
of presumption, the mathematical accuracy with which the 
Newtonians pretend to compute the motions, distances, and 
magnitudes of worlds, apparently so far removed beyond the 
examination of our faculties.^ 

The foregoing observations have a close connexion with some 
reasonings hereafter to be oflered in defence of the doctrine of 



* " I know no author," says Dr. Reid, 
" who has made a more just and a more 
happy use of analogical reasoning than 
Bishop Butler, in his Analogy of Rdi- 
gion^ Natural and Bevealedt to the Con- 
stitution and Course of Nature, In that 
excellent work, the author does not 
ground any of the truths of reh'gion 
upon Analogy, as their proper evidence. 
He only makes use of Analogy to answer 
objections against them. When objec- 
tions are made against the truths of 
religion, which may be made with equal 
strength against what we know to be 
true in the course of nature, such objec- 
tions can have no weight.'* — Essays on 
the Intellectual Poujers, p. 54. 

To the same purpose it is observed 
by Dr. Campbell, that " analogical evi- 
dence is generally more successful in 
silencing objections than in evincing 
truth. Though it rarely refutes, it 
frequently repels refutation ; like those 
weapons which, though they cannot kill 
the enemy, will ward his blows." — Phil, 
of Bhet. vol l ]p. 145. 

This estimate of the force of analo- 
gical reasoning, ronsidorcil as a weapon 



of controversy, is discriminating and 
judicious. The occasion on which the 
logician wields it to the best advantage 
is, undoubtedly, in repelling the objec- 
tions of an adversary. But after the 
foregoing observations, I may be per- 
mitted to express my doubts, whether 
both of these ingenious writers have not 
somewhat underrated the importance of 
analogy as a medium of proof, and as a 
source of new information. I acknow- 
ledge, at the same time, that between 
the positive and the negative applica- 
tions of this species of evidence, there 
is an essential difference. When em- 
ployed to refute an objection, it may 
often furnish an argument irresistibly 
and unanswerably convincing: when 
employed as a medium of proof, it can 
never authorize more than a probable 
conjecture, inviting and encouraging 
farther examination. In some instances, 
however, the probability resulting from 
a concurrence of different analogies may 
rise so high, as to produce an effect on 
the belief scarcely distinguishable from 
moral certainty. 
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finoi causes. They also throw additional light on what was 
remarked in a former chapter concerning the unity of tindh ; — 
a most important fact in the theory of the human mind, and a 
fact which must strike every candid inquirer with increasing 
evidence, in proportion to the progress which he makes in the 
interpretation of Nature. Hence the effect of philosophical 
habits in animating the curiosity, and in guiding the inventive 
powers ; and hence the growing confidence which they inspire 
in the ever consistent and harmonious conclusions of inductive 
science. It is chiefly (as Bacon has observed) from partial and 
desultory researches that scepticism arises ; not only as such 
researches suggest doubts which a more enlarged acquaintance 
with the universe would dispel, but as they withdraw the atten- 
tion from those comprehensive views which combine into a 
symmetrical fabric — all whose parts mutually lend to each 
other support and stability — ^the most remote, and seemingly the 
most unconnected discoveries. " Etenim symmetria scientuBj 
singulis scilicet partibus se invicem sustinentibnSy est, et esse 
debet, vera atque expedita ratio refellendi objectiones minorum 
gentium : Contra, si singula axiomata, tanquam baculos fascis 
seorsim extrahas, facile erit ea infirmare, et pro libito, aut 
flectere, aut frangere. Num non in aula spatiosa consultius 
foret, unum accendere cereum, aut lychnuchum suspendere, 
variis luminibus instructum, quo onmia simul perlustrentur, 
quam in singulos angulos quaquaversus exiguam circumferre 
lucemam ?"^ 



[Subsection] n. — Use and Abuse of Hypothesis in Philosophical 
Inquiries. — Difference between Gratuitous Hypotheses^ and those 
which are supported by presumptions suggested by Analogy, — In- 
direct Evidence which a Hypothesis may derive from its agreement 
with the Phenomena, — Cautions against extending some of these con- 
clusions to the Philosophy of the Human Mind. 

As some of the reasonings in the former part of this section 
may, at first sight, appear more favourable to the use of Hypo- 
theses than is consistent with the severe rules of the Inductive 

' I>e Aftgment. Sden*. lib. i. 
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Logic, it may not be superfluous to guard against any such 
misapprehensions of my meaning, by subjoining a few miscel- 
laneous remarks and illustrations. 

The indiscriminate zeal against hypotheses, so generally 
avowed at present by the professed followers of Bacon, has been 
much encouraged by the strong and decided terms in which, 
on various occasions, they are reprobated by Newton.^ But 
the language of this great man, when he happens to touch 
upon logical questions, must not always be too literally inter- 
preted. It must be qualified and limited, so as to accord with 
tlie exemplifications which he himself has given of his general 
rules. Of the truth of this remark, the passages now alluded 
to afford a satisfactory proof; for, while they are expressed in 
the most unconditional and absolute terms, so many exceptions 
to them occur in his own writings, as to authorize the conclu- 
sion, that he expected his readers would of themselves be able 
to supply the obvious and necessary comments. It is probable 
that^ in these passages, he had more particularly in his eye the 
Vortices of Descartes. 

" The votaries of hypotheses," says Dr. Eeid, " have often 
been challenged to shew one usefiil discovery in the works of 
nature that was ever made in that way.'*^ In reply to this 
challenge, it is sufficient, on the present occasion, to mention 
the theory of Gravitation and the Copernican system.^ Of the 
former we have the testimony of Dr. Pemberton, that it took 
its first rise from a conjecture or hypothesis suggested by ana- 

^ " Hypotheses non fingo. Quicquid neyer one was made by conjecture. . , . 

enim ex phenomenis non dedncitur hy- The same thing may be said with jus- 

pothesis Yocanda est, et hypotheses, sen tice of every other part of the works of 

metaphysicae, sen physicie, sen qnalita- God, wherein any real discovery has 

torn occnltamm, sea mechanics, in been made. Such discoveries have 

philosophia experimentali locum non always been made by patient observa^ 

habent." See the general Scholium at tion, by accurate experiments, or by 

the end of the Frincipia. conclusions drawn by strict reasoning 

* Essays on the Intellectual Powers from observations and experiments ; and 

of Man, p. 88, 4to edit. In another such discoveries have always tended to 

part of the same volume, the following refute, but not to confirm, the theories 

assertion occurs : " Of all the disco- and hypotheses which ingenious men 

veries that have been made concerning had invented." — Ibid. p. 49. 

the inward structure of the human body, * See Note H. 
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logy ; nor, indeed, could it be considered in any other lights 
till that period in Newton's Ufe, when, by a calculation founded 
on the accurate measurement of the earth by Kcard, he evinced 
the coincidence between the law which regulates the fell of 
heavy bodies, and the power which retains the moon in her 
orbit. The Copernican system, however, furnishes a case still 
stronger, and still more directly applicable to our purpose, in- 
asmuch as the only evidence which the author was able to offer 
in its favour, was the advantage which jt possessed over every 
other hypothesis, in explaining with simplicity and beauty all 
the phenomena of the heavens. In the mind of Copernicus, 
therefore, this system was nothing more than a hypothesis ; — 
but it was a hypothesis conformable to the universal analogy of 
nature, always accomplishing her ends by the simplest means. 
" C est pour la simplicite" says Bailly, " que Copemic replafa 
le soleil au centre du monde ; c'est pour elle que Kepler va 
detruire tons les Epicycles que Copernic avoit laiss^ subsister : 
pen de principes, de grands moyens en petit nombre, des pMno- 
m^nes infinis et vari^, voila le tableau de runivers."^ 



* Hiatoire de VAatronomie Modeme^ 
tome ii. p. 2. 

From thii anticipation of simplicity 
in the laws of nature, (a logical principle 
not less universally recognised among 
ancient than among modem philoso- 
phers,) Bailly has drawn an argument 
in support of his favourite hypothesis 
concerning the origin of the sciences. 
His words are these : " La simplicity 
n^est pas essentiellement un principe, 
un axiome, c'est le resultat des travaux ; 
ce n'est pas une id6e de Tenfance du 
monde, elle appartient 4 la maturite des 
hommes ; c'est la plus grande des 
verity que Tobservation constante ar- 
rache ^ I'illusion des effets : ce ne pent 
etre qu*un reste de la science primitive. 
Lorsque chez un peuple, possesseur 
d'une mythologie compliqueo, et qui 
n'a d'autre physique que ces fables, les 
philosophes, voulant reduire la nature ^ 
un seul principe, annonccront que Toau 



est la source de toutes choses, ou le feu 
Tagent universel, nous dirons i ces phi- 
losophes : vous parlez ane langue que 
n'est pas la votre ; vous avez saisi par 
un instinct philosophique ces v^rites an- 
dessus de votre siecle, de votre nation, 
et de vous-memes : c'est la sagesse des 
anciens qui vous a et^ transmise par tra- 
dition," &c. &c. &c.— Ibid. p. 4. 

To the general remark which intro- 
duces this passage I readily subscribe. 
The confidence with which philosophers 
anticipate the simplicity of Nature's 
laws, is unquestionably the r^ult of 
experience, and of experience alone; 
and implies a far more extensive know- 
ledge of her operations than can be ex- 
pected from the uninformed multitude. 
The inference, however, deduced from 
this by the ingenious and eloquent, but 
sometimes too fanciful historian, is not 
a little precipitate. The passion for ex- 
cessive simplification, so remarkably 
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According to this view of the subject, the confidence which 
we repose in Analogy rests ultimately on the Evidence of Ex- 
perience, and hence an additional argument in favour of the 
former method of investigation, when cautiously followed, as 
weD as an additional proof of the imperceptible shades by 
which Experience and Analogy run into each other. 

Nor is the utility of hypothetical theories confined to those 
cases in which they have been confirmed by subsequent re- 
searches ; it may be equally great where they have completely 
disappointed the expectations of their authors. Nothing, I 
think, can be juster than Hartle/s remark, that " any hypo- 
thesis which possesses a suflScient degree of plausibility to 
account for a number of facts, helps us to digest these facts in 
proper order, to bring new ones to light, and to make expert- 
merda cruets for the sake of future inquirers."^ Indeed it has 
probably been in this way that most discoveries have been 
made ; for although a knowledge of facts must be prior to the 
formation of a legitimate theory, yet a hypothetical theory is 
generally the best guide to the knowledge of connected and of 
useful facta 

The first conception of a hypothetical theory, it must always 
be remembered, (if the theory possesses any plausibility what- 
ever,) presupposes a general acquaintance with the phenomena 
which it aims to account for ; and it is by reasoning syntheti- 
cally from the hypothesis, and comparing the deductions with 
observation and experiment, that the cautious inquirer is 

exemplified in the physical syBtems of fatal to the memory of particular dis- 

the Greeks, seems to be suflSciently ac- coveries. The arts, it has been frequently 

counted for by their scanty stock of observed, are more easily transmitted 

facts, combined with that ambition to by mere tradition, from one generation 

explain every thing from the smallest to another, than the speculative sciences; 

possible number of data, which, in all and, for a similar reason, physical sys- 

ages of the world, has been one of the terns are far less likely to sink into 

most common infirmities of genius. On oblivion, than abstract maxims, which 

the other hand, the principle in qnes- have no immediate reference to objects 

tion, when stated in the form of a of sense, or to the ordinary concerns of 

proposition, is of so abstract and meta- life, 
physical a nature, that it is highly im- 
probable it should have survived the ^ OhserrcUlons on Man, chap. i. 

shock of revolutions which had proved prop. v. 
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gradually led, either to correct it in such a manner as to re- 
concile it with facts, or finally to abandon it as an unfounded 
conjecture. Even in this latter case, an approach is made to 
the truth in the way of eocchmon ; while, at the same time, an 
accession is gained to that class of associated and kindred 
phenomena, which it is his object to trace to their parent 
stock.^ 

In thus apologizing for the use of hypotheses, I only repeat 
in a different form the precepts of Bacon, and the comments of 
some of his most enlightened followers. " The prejudice 
against hypotheses which many people entertain," says the late 
Dr. Gregory, " is foimded on the equivocal rignification of a 
word. It is commonly confoimded with theory ; — ^but a hypo- 
thesis properly means the supposition of a principle of whose 
existence there is no proof from experience, but which may be 
rendered more or less probable by facts which are neither 
numerous enough, nor adequate to infer its existence. When 
such hypotheses are proposed in the modest and diffident 
manner that becomes mere suppositions or conjectures, they 
are not only harmless, but even necessary for establishing a 
just theory. They are the Jirst rudiments or anticipations of 
Principles. Without these there could not be useful observa- 
tion, nor experiment, nor arrangement, because there could be 
no motive or principle in the mind to form them. Hypotheses 
then only become dangerous and censurable, when they are 
imposed on us for just principles ; because, in that case they 
put a stop to further inquiry, by leading the mind to acquiesce 
in principles which may as probably be ill as well foimded,'^ 

Another eminent writer has apologized very ingeniously, 
and I think very philosophically, for the hypotheses and con- 

^ " Illud interim monomua ; ut nemo etiam adbnc magis, quam fhictifera am- 

animo concidat, ant quasi coniundatnr, bienda esse. Atque de Uteraia experi- 

si experimental qaibus incnmbit, expoc- entta bsec dicta sint ; quie tctgaeUas 

tationi suaa non respondeant. Etenim potius est, et odoratio qundam Tenatica, 

quod succedit, magis complaceat ; at quara sdtn'.ia.''^ — De Aug. SdenL Kb. v. 

quod non succedit, sffiponumero non cap. ii. 

minus informat. Atque illud semper in ' Lectures on the DuHe* and the 

animo tenendum, experimenta ludfera Qualifications of a Physician. 
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jectures which are occasionally to be found in his own works. 
The author I mean is Dr. Stephen Hales, who, in the preface 
to the second volume of his Vegetable Statics, has expressed 
himself thus : — 

"In natural philosophy we cannot depend on any mere 
speculations of the mind ; we can only reason with any toler- 
able certainty from proper data, such as arise from the united 
testimony of many good and credible experiments. 

" Yet it seems not unreasonable, on the other hand, though 
not far to indulge, to carry our reasonings a little farther than 
the plain evidence of experiments will warrant ; for since at the 
utmost boundaries of those things, which we clearly know, a 
kind of twilight is cast on the adjoining borders of Terra In- 
cognita, it seems reasonable, in some degree, to indulge conjec- 
ture there ; otherwise we should make but very slow advances, 
either by experiments or reasoning. For new experiments and 
discoveries usually owe their first rise only to lucky guesses 
and probable conjectures ; and even disappointments in these 
conjectures often lead to the thing sought for." 

To these quotations I shall add two short extracts from 
Dr. Hooke, (the contemporary, or rather the predecessor, of 
Newton), whose acute and original remarks on this subject re- 
flect the greater credit on his talents, that they were published 
at a period when the learned body, of which he was so illus- 
trious an ornament, seem plainly to have been more disposed 
to follow the letter of some detached sentences, than to imbibe 
the general spirit of Bacon's logic. 

" There may be use of method in the collecting of materials, 
as weD as in the employment of them ; for there ought to be 
some end and aim; some predesigned module and theory; 
some purpose in om* experiments. And though this society 
have hitherto seemed to avoid and prohibit preconceived 
theories and deductions from particular and seemingly acci- 
dental experiments, yet I humbly conceive, that such, if know- 
ingly and judiciously made, are matters of the greatest import- 
ance, as giving a characteristic of the aim, use, and signification 
thereof; and without which many, and possibly the most 
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considerable particulars are passed over without regard and 
observation.^ 

'^ Where the data on which our ratiocinations are founded 
are uncertain, and only conjectural, the conclusions or deduc- 
tions therefrom can at best be no other than probable, but still 
they become more and more probable, as the consequences 
deduced from them appear, upon examinations by trials and 
designed observations, to be confirmed by fact or effect So 
that the effect is that which consunmiates the demonstration 
of the invention ; and the theory is only an assistant to direct 
such an inquisition, as may procure the demonstration of its 
existence or non-existence.^^ 

As an illustration of this last remark, Hooke mentions his 
anticipation of Jupiter's motion upon his axis, long before he 
was able, by means of a good telescope, to ascertain the feet 
A much more remarkable instance, however, of his philoso- 
phical sagacity, occurs in his anticipation of that theory of the 
planetary motions, which, soon after, was to present itself, with 
increased and at length demonstrative evidence, to a still more 
inventive and powerful noind. This conjecture (which I shall 
state in his own words) affords, of itself, a decisive reply to the 
undistinguishing censures which have so often been bestowed 
on the presumptuous vanity of attempting, by means of hypo- 
theses, to penetrate into the secrets of nature. 

"I will explain (says Hooke, in a communication to the 
Royal Society in 1666) a system of the world very different 
from any yet received. It is founded on the three following 
positions : — 

'^ 1. That all the heavenly bodies have not only a gravi- 
tation of their parts to their own proper centre, but that they 
also mutually attract each other within their spheres of action. 

" 2. That all bodies having a simple motion, will continue 
to move in a straight line, unless continually deflected from it 
by some extraneous force, causing them to describe a circle, an 
ellipse, or some other curve. 

' Hookc's Posthumous Worls^ p. • Ibid. p. 537. For another extract 

280. from tho sanie work, see Note S. 
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" 3. That this attraction is so much the greater as the bodies 
are nearer. As to the proportion in which those forces diminish 
by an increase of distance, I own I have not discovered it, 
although I have made some experiments to this purpose. I 
leave this to others, who have time and knowledge sufficient 
for the task." 

The argument in favour of Hypotheses might be pushed 
much farther, by considering the tentative or hypothetical steps 
by which the most cautious philosophers are often tinder the 
necessity of proceeding, in conducting inquiries strictly experi- 
mental. These cannot be better described than in the words 
of Boscovich, the slightest of whose logical hints are entitled to 
peculiar attention. " In some instances, observations and ex- 
periments at once reveal to us all that we wish to know. In 
other cases, we avail ourselves of the aid of hypotheses ; — by 
which word, however, is to be understood, not fictions altogether 
(xrbiirary, but suppositions conformable to experience or to 
analogy. By means of these, we are enabled to supply the 
defects of our data, and to conjecture or divine the path to 
truth ; always ready to abandon our hypothesis, when found to 
involve consequences inconsistent with fact And, indeed, in 
most cases, I conceive this to be the method best adapted to 
physics ; a science in which the procedure of the inquirer may 
be compared to that of a person attempting to decypher a letter 
written in a secret character ; and in which legitimate theories 
are generally the slow result of disappointed essays, and of 
errors which have led the way to their own detection."^ 

' De Soils ac Luncc DefeeUlnts. ceditur, procedere primo per negativca^ 
Lond. 1760, pp. 211, 212. For the et poetremo loco deeinere in affirma- 
cuntinuatioii of the above passage, see ft'uw, poet omnimodam exclusionem. . . 
Note T. . . Post rejectionem et exclusionem de- 
Many remarks to the same purpose bitis modis factam, secundo loco (tan- 
may be found in Bacon. The follow- quam in fundo) manebit (abeuntibus in 
ing happen at present to occur to my Aimura opinionibus volatilibus) forma 
memory. affinnativa, solida, et vera. Atque hoc 
" Deo {formarvm inditori et opifici) brevi dictu est, sed per multas ambages 
et fortasse angelis competit, formas per ad hoc perrenitur." — Nov. Org. lib. ii. 
affirmationera immediate nosse, atque aphor. 15, 16. 

ab initio contemplation is. Sed certe "Prudens interrogation quasi dimi- 

8upra hominem est ; cui tantum con- dium scientiae. Idcirco quo amplior et 
VOL, III. U 
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Nor is it solely by the erroneous results of his oum hypo- 
theses, that the philosopher is assisted in the investigation of 
truth. Similar lights are often to be collected from the errors 
of his predecessors ; and hence it is, that accurate histories of 
the different sciences may justly be ranked among the most 
effectual means of accelerating their future advancement It 
was from a review of the endless and hopeless wanderings of 
preceding inquirers, that Bacon inferred the necessity of avoid- 
ing every beaten track ; and it was this which encouraged him 
— with a confidence in his own powers amply justified by the 
event — to explore and to open a new path to the mysteries of 
nature: Inveniam vtam, aut factam. In this respect, the 
maturity of reason in the species is analogous to that in the 
individual ; not the consequence of any sudden or accidental 
cause, but the fruit of reiterated disappointments correcting 
the mistakes of youth and inexperience. " There is no subject," 
says Fontenelle, *^ on which men ever come to form a reason- 
able opinion, till they have once exhausted all the absurd 
views which it is possible to take of it. What follies," he adds, 
" should we not be repeating at this day, if we had not been 



certior (uept anticipatio nostra ; eo ma- 
gis directa et compendiosa erit investi- 
gatio."— JDe Aug. Scient lib. v. cap. 8. 

" Vaga experientia et se tantum se- 
quens mera palpatio est, et homines 
potius stupe&cit, quam infonnat." — 
Nov. Org. lib. i. aphor. 100. 

The reader who wishes to prosecute 
fiirther this speculation concerning the 
use of hypotheses, may consult with 
advantago three short bat interesting 
memoirs upon Method, by the late M. 
Le Sage of Geneva, which M. Provost 
has annexed as a supplement to his 
EsscM de PkUoaophie. That I may not 
be supposed, however, to acquiesce in 
€dl this author*s views, I shall mention 
two strong objections to which some of 
them appear to me to be liable. 

1. In treating of the Method of 
Hypothesis, Le Sage uniformly con- 



trasts it with that of Analogy, as if the 
two were radically distinct, and even 
opposite in their spirit; whereas it 
seems evident, that some perception 
of analogy must have given birth to 
every hypothesis which possesses a suf- 
ficient degree of plausibility to deserve 
farther examination. 

2. In applying the rules of Mathe- 
matical Method to Physics, he makes 
far too little allowance for the essential 
difference between the two sciences. 
This is more particularly remarkable 
in his observations on the aid to be 
derived, in investigating the laws of 
nature, from the method of Exchuiont 
— so happily employed by Frenide de 
Bessy (a -French mathematician of the 
seventeenth century) in the solution of 
some very difficult problems relating to 
numbers. See Note U. 
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anticipated in so many of them by the ancient philosophers !" 
Those systems, therefore, which are false, are by no means to 
be regarded as altogether useless. That of Ptolemy, (for 
example,) as Bailly has well observed, is founded on a pre- 
judice so natural and so unavoidable, that it may be considered 
as a necessary step in the progress of astronomical science ; and 
if it had not been proposed in ancient times, it would infallibly 
have preceded, among the modems, the system of Copernicus, 
and retarded the period of its discovery. 

In what I have hitherto said in defence of the method of 
hypothesis, I have confined myself entirely to its utility as an 
oi^an of investigation ; taking all along for granted, that, till 
the principle assumed has been fairly inferred as a law of na- 
ture, from undoubted facts, none of the explanations which it 
afibrds are to be admitted as legitimate theories. Some of the 
advocates for this method have, however, gone much farther, 
asserting, that if a hypothesis be sufficient to account for all the 
phenomena in question, no other proof of its conformity to truth 
is necessary. " Supposing," says Dr. Hartley, " the existence 
of the cether to be destitute of all direct evidence, still, if it 
serves to explain and account for a great variety of phenomena, 
it wiD, by this means, have an indirect argument in its favour. 
Thus, we admit the key of a cypher to be a true one, when it 
explains the cypher completely; and the decypherer judges 
himself to approach to the true key, in proportion as he ad- 
vances in the explanation of the cypher ; and this without any 
direct evidence at all."^ On another occasion he observes, that 
" Philosophy is the art of decyphering the mysteries of nature ; 
and that every theory which can explain all the phenomena, 
has the same evidence in its favour, that it is possible the key 
of a cypher can have from its explaining that cypher."^ 

> Observations on Man^ vol. i. pp. 15, others strongly marked with the an- 

16, 4th edit. thorns peculiar turn of thinking. Among 

' Ibid. vol. i. p. 350. The section these last may be mentioned his Theory 

from which this quotation is taken (en- of Mathematical Evidence, coinciding 

titled, " Of Propositions and the nature exactly with that which has since been 

of Assent") contains various ingenious proposed by Dr. Beddoes. Compare Hart- 

and just observations, blended with ley with pp. 142 and 143 of this vohune. 
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The same very ingenious and plausible reasoning is urged by 
Le Sage in one of his posthumous fragments ;^ and long before 
the publication of Hartley's work, it had struck Gravesande so 
strongly, that, in his Introdtictto ad PhUosophiam^ he has sub- 
joined to his chapter on the Use of Hypotheses, another on the 
Art of Decyphering. Of the merit of the latter it is no slight 
proof, that IKAlembert has inserted the substance of it in one 
of the articles of the Encyclopedie,^ 

In reply to Hartley's comparison between the buKiness of the 
philosopher and that of the decypherer, Dr. Eeid observes, that 
" to find the key requires an understanding equal or superior to 
that which made the cypher. This instance, therefore," he adds, 
" will then be in point, when he who attempts to decypher the 
works of nature by a hypothesis, has an imderstanding equal or 
superior to that which made them."^ 

This argument is not stated with the author's usual correct- 
ness in point of logic ; inasmuch as the first proposition con- 
trasts the sagacity of the decypherer with that of the contriver 
of the cypher ; and the second, with that of the author of the 
composition decyphered. Nor is this all. The argument pro- 
ceeds on the supposition that, if the task of the scientific 
inquirer be compared to that of the decypherer, the views of 
the Author of Nature may, with equal propriety, be compared 
to those of the inventor of the cypher. It is impossible to ima- 
gine that this was Hartley's idea. The object of true philosophy 
is, in no case presumptuously to divine an alphabet of secret 
characters or cyphers, purposely employed by infinite Wisdom 
to conceal its operations ; but, by the diligent study of facts 
and analogies legible to all, to discover the key which infinite 
Wisdom has itself prepared for the interpretation of its own 

* " N^admettons-nous pas pour vraio, • Art DkUdffrer, See also D'Alem- 
Ic clef d*une ]ettre ecrite en chiffres, oa berths CEhtvrea PotthumeSf torn. ii. p. 177. 
celle dune logogryphe ; quand cette clef Grayesande's Logic was published in 
8*applique exactement i tous ]es carac- 1736. 
teres dont il faut rendre raison?" — Opus- 
cules de G. L. Lo Sage, reUitifs h la ' Essays on the Intellectual JPowerf, 
Methode. See M. Provost's Essais de p. 88. 
Philosophic. 
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laws. In other words, its object is to concentrate and to cast 
on the unknown parts of the universe, the lights which arc 
reflected from those which are known. 

In this instance, as weU as in others where Eeid reprobates 
hypotheses, his reasoning uniformly takes for granted, that they 
are wholly arbitrary and gratuitous. " If a thousand of the 
greatest wits," says he, '^ that ever the world produced, were, 
tvithout (my preoiom knotvledge in anatomy ^ to sit down and 
contrive how, and by what internal organs, the various func- 
tions of the human body are carried on — how the blood is made 
to circulate, and the limbs to move — they would not, in a thou- 
sand years, hit upon anything like the truth." ^ Nothing can 
be j aster than this remark; but does it authorize the conclu- 
sion, that, to an experienced and skilful anatomist, conjectures 
founded on analogy, and on the consideration of rises, are of no 
avail as media of discovery ? The logical inference, indeed, 
from Dr. Eeid's own statement, is not against anatomical con- 
jectures in general, but against the anatomical conjectures of 
those who are ignorant of anatomy. 

The same reply may be made to the following assertion of 
D'Alembert; another writer, who, in my opinion, has, on 
various occasions, spoken much too lightly of analogical con- 
jectures : " It may be safely affirmed, that a mere theorist {un 
Physicien de Cabinet) who, by means of reasonings and calcu- 
lations, should attempt to divine the phenomena of nature, and 
who should afterwards compare his anticipations with facts, 
would be astonished to find how wide of the truth almost all 
of them had been."^ K this observation be confined to those 
system-builders who, without any knowledge of facts, have pre- 
sumed to form conclusions a priori concerning the universe, its 
truth is so obvious and indisputable, that it was hardly worth 
the while of this profound philosopher so formally to announce 
it. If extended to such men as Co|)ernicus, Kepler, and 
Newton, and to the illustrious train who have issued from the 

* Essays on the InteUectual Potoers, v. g 6, (entitled EcUilrcissemeiU sur ce 
•p. 49. qui a H6 dit^ <^c., de Vart de conjee- 

* MiUiryjes de LUterature, &c. Tome tnrer.) 
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Newtoniau school, it is contradicted by numberless examples, 
of which D'Alembert could not fail to be perfectly aware.^ 

The sagacity which guides the Philosopher in conjecturing 
the laws of nature has, in its metaphysical origin, a very near 
aflfinity to that acquired perception of human character, which 
is possessed by Men of the World. The conclusions of one in- 
dividual with respect to the springs of action in the breast of 
another, can never, on the most favourable supposition, amount 
to more than to a Hypothesis supported by strong analogies ; 
yet how different is the value of the Hypothesis, according to 
the intellectual habits of him by whom it is formed I What 
more absurd and presumptuous than the theories of the clois- 
tered schoolman concerning the moral or the political pheno- 
mena of active life I What more interesting and instructive 
than the slightest characteristical sketches from the hand of a 
Sully or of a Clarendon ! 

To these suggestions in vindication of hypotheses it may be 
added, that some of the reasonings which, with propriety, were 
urged against them a century ago, have already, in consequence 
of the rapid progress of knowledge, lost much of their force. 
It is very justly remarked by M. Prevost, that ** at a period 
when science has advanced so far as to have accumulated an 
immense treasure of facts, the danger of hypotheses is less, and 
their advantages greater, than in times of comparative ignor- 
ance." For this he assigns three reasons : — " 1. The multitude 
of facts restrains Imagination, by presenting, in every direction, 
obstacles to her wanderings, and by overturning her frail 
edifices. 2. In proportion as facts multiply, the memory 
stands in greater need of the aid of connecting or associating 
principles.* 3. The chance of discovering interesting and 
luminous relations among the objects of our knowledge in- 

^ Accordingly, in another part of feits connus, soit poor en dccouTrir de 

the same article, he has said : " L*ana- nouveaux." 

logie, c*est-a-dire, la ressemblance • With respect to the utility of hypo- 
plus ou moins grande des faits, le thetical theories, as adminides to the 
rapport plus ou moins sensible qu'ils natural powers of memory, see the for- 
ont entr'eux, est I'uuique regie des mcr volume of this work, chap. vi. sec- 
physiciens, soit pour expliquer les tions 3 and 4. 
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creases with the growing number of the objects compared,"^ — 
The considerations aheady stated suggest a fourth reason in 
confirmation of the same general proposition : — That, by the 
extension of human knowledge, the scale upon which the Ana- 
logies of Nature may be studied, is so augmented as to strike 
the most heedless eye ; while, by its diffusion^ the perception of 
these analogies (so essential an element in the composition of 
inventive genius) is insensibly communicated to all who enjoy 
the advantages of a liberal education. Justly, therefore, might 
Bacon say, " Certo sciant homines, artes inveniendi solidas et 
veras adolescere et incrementa sumere cum ipds inventis.'' 

But although I do not think that Beid has been successful 
in his attempt to refute Hartley's argument, I am far from 
considering that argument as sound or conclusive. My chief 
objections to it are tiie two following : — 

1. The cases compared are by no means paralleL In that 
of the cypher we have aU the facts before us, and if the key 
explains them, we may be certain that nothing can directly 
contradict the justness of our interpretatioo. In our physical 
researches^ on the other hand, we are admitted to see only a 
few detached sentences extracted from a volume, of the size of 
which we are entirely ignorant. No hypothesis, therefore, how 
numerous soever the facts may be with which it taUiea, can 
completely exclude the possibility of exceptions or limitations 
hitherto undiscovered. 

It must, at the same time, be granted, that the probability 
of a hypothesis increases in proportion to the number of pheno- 
mena for which it accounts, and to the simplicity of the theory 
by which it explains them ; — and that, in some instances, this 
probability may amount to a moral certainty. The most re- 
markable example of this which occurs in the history of science 
is, undoubtedly, the Copernican system. I before observed, 
that at the period when it was first proposed, it was nothing 
more than a hypothesis, and that its only proof rested on its 
conformity in point of simplicity, to the general economy of 
the Universe. " When Copernicus," says Mr. Maclaurin, 

» See Note X. 
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" considered the form, disposition, and motions of the system, 
as they were then represented after Ptolemy, he fomid the 
whole void of order, symmetry, and proportion ; like a piece,*' 
as he expresses himself, " made up of parts copied from dif- 
ferent originals, which, not fitting each other, should rather 
represent a monster than a man. He therefore perused the 
writings of the ancient philosophers, to see whether any more 
rational account had ever been proposed of the motions of the 
Heavena The first hint he had was from Cicero, who tells us, 
in his Academical Questions, that Nicetas, a Syracusian, had 
taught that the earth turns round on its axis, which made the 
whole heavens appear to a spectator on the earth to turn round 
it daily. Afterwards, from Plutarch he found that Philolaus, 
the Pythagorean, had taught that the earth moved annually 
round the sun. He immediately perceived, that by allowing 
these two motions, all the perplexity, disorder, and confusion 
he had complained of in the celestial motions, vanished ; and 
that, instead of these, a simple regular disposition of the orbits, 
and a harmony of the motions appeared, worthy of the great 
Author of the world."^ 

Of the truth of this hypothesis, the discoveries of the last 
century have afforded many new proofs of a direct and even 
demonstrative nature; and yet, it may be fairly questioned, 
whether to Copernicus and Qnlileo, the analogical reasoning, 
stated in the preceding quotation, did not of itself appear so 
conclusive as to supersede the necessity of any farther evidence. 
The ecclesiastical persecutions which the latter encountered in 
defence of his supposed heresy, sufficiently evinces the faitii 
which he reposed in his astronomical creed. 

It is, however, extremely worthy of remark, with respect to 
the Copernican system, that it affords no illustration whatever 
of the justness of Hartley's logical maxim. The Ptolemaic 

* Account of Newton's Philosophical les stations et les r^trogradations des 

iJiscooerieSj p. 46, 2d edit. planStes offroient des apparences Kzar- 

This presumptive argument, as it pre- ros ; le principc, qui les ramenoit k une 

Rented itself to the mind of Copernicus, marcho simple, et naturelle, ne pouvoii 

is thus stated by Bailly :— " Les hom- Stre qu^une v€t'it4,''—Hist. de VAstron. 

mes sentcnt que la nature est simple ; Mod. torn. i. p. 351 . 
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system was not demonstrably inconsistent with any pheno- 
mena known in the sixteenth century ; and consequently, the 
presumption for the new hypothesis did not arise from its 
exclusive coincidence with the facts, but from the simplicity 
and beauty which it possessed as a theory. The inference to 
be deduced from it is, therefore, not in favour of hypothesis in 
general, but of hypothesis sanctioned by analogy. 

The fortunate hypothesis of a Eing encircling the body of 
Saturn, by which Huygens accounted, in a manner equally 
simple and satisfactory, for a set of appearances which for 
forty years had puzzled all the astronomers of Europe, bears in 
all its circumstances a closer Resemblance than any other 
instance I know of to the key of a cypher. Of its truth it is 
impossible for the most sceptical mind to entertain any doubt, 
when it is considered that it not only enabled Huygens to 
explain all the knotvn phenomena^ but to predict those which 
were afterwards to be observed. This instance, accordingly, 
has had much stress laid upon it by different writers, particu- 
larly by Gravesande and Le Sage.^ I must own, I am some- 
what doubtful if the discovery of a key to so limited and insu- 
lated a class of optical facts, authorizes any valid argument for 
the employment of mere hypotheses, to decypher the compli- 
cated phenomena resulting from the general laws of nature. 
It is, indeed, an example most ingeniously and happily selected, 
but would not perhaps have been so often resorted to, if it had 
been easy to find others of a similar descriptioiL 

2. The chief objection, however, to Hartley's comparison of 
the theorist to the decypherer is, that there are few if any phy- 
sical hypotheses, which afford the only way of explaining the 
phenomena to which they are applied ; and therefore, admitting 
them to be perfectly consistent with all the known facts, they 
leave us in the same state of uncertainty, in which the de- 
cjrpherer would find himself, if he should discover a variety of 

* Gravesande, Introd. ad PhUotnpk.t as a hypothesis which received no 
sects. 979, 985. — Opuscules de Le Sage, countenance whatever from the ana- 
Premier M^moire, sect 25. The latter logy of any preceding astronomical dis- 
writer mentions the theory in question, covery. 
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keys to the same cypher. Descartes acknowledges that the 
same effect might, upon the principles of his philosophy, admit 
of manifold explanations, and that nothing perplexed him more 
than to know which he ought to adopt in preference to the 
others. ^^ The powers of nature," says he, " I must confess are 
so ample, that no sooner do I observe any particular effect, 
than I immediately perceive that it may be deduced from my 
principles in a variety of different ways ; and nothing in gene- 
ral appears to me more difficult, than to ascertain by which of 
these processes it is really produced."^ The same remark may 
(with a very few exceptions) be extended to every hypothetical 
theory which is unsupported by any collateral probabilities 
arising from experience or analogy ; and it sufficiently shews 
how infinitely inferior such theories are, in point of evidence, 
to the conclusions obtained by the art of the decypherer. The 
principles, indeed, on which this last art proceeds, may be 
safely pronounced to be nearly infiEdlible. 

In these strictures upon Hartley, I have endeavoured to do 
Bs much justice as possible to his general argument, by keeping 
entirely out of sight the particular purpose which it was in- 
tended to serve. By confining too much his attention to this, 
Dr. Reid has been led to carry, farther than was neceeswy or 
reasonable, an indiscriminate zeal against every speculation to 
which the epithet hypothetical can in any degree be appUed 
He has been also led to overlook the essential distinction be- 
tween hypothetical inferences from one department of the 
Material World to another, and hypothetical inferences from 
the Material World to the Intellectual It was with the view 
of apologizing for inferences of the latter description, that 
Hartley advanced the logical principle which gave occasion to 
the foregoing discussion ; and therefore, I apprehend, the pro- 



^ IHs$ertatio de Methodo. In tbe experimenta qaaeram ; quie tdia sint, 

sentence immediately following, Des- nt eorum idem non sit futanu evcntns, 

cartes mentions the general rule which si hoc modo quam si illo explicetar." 

he followed, when such an embarrass- The rule is excellent, and it is only to 

ment occurred. " Uinc aliter me extri- bo regretted, that so fewexemplificatioDS 

care non possum, quam si rursus aliqua of it are to be found in his writings. 
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per answer to his argument is this:— Granting your principle 
to be true in all its extent, it furnishes no apology whatever for 
the Theory of Vibrations. If the science of mind admit of any 
illustration from the aid of hypotheses, it must be from such 
hypotheses alone as are consonant to the analogy of its oton 
phenomena. To assume, as a fact, the existence of analogies 
between these phenomena and those of matter, is to sanction 
that very prejudice which it is the great object of the inductive 
science of mind to eradicate. 

I have repeatedly had occasion, in some of my former pub- 
lications, to observe, that the names of almost all our mental 
powers and operations are borrowed from sensible images. Of 
this number are intuition ; the discursive faculty ; attention ; 
reflection ; conception ; imagination ; apprehension ; compre- 
hension ; abstraction ; invention ; capacity ; penetration ; acute- 
ness. The case is precisely similar with the following terms 
and phrases, relative to a different class of mental phenomena ; 
— inclination; aversion; deliberation; pondering; weighing 
the motives of our actions ; yielding to that motive which is 
the strongest ; — expressions (it may be remarked in passing) 
which, when employed, without a very careftd analysis of their 
import, in the discussion concerning the liberty of the vnll, 
gratuitously prejudge the very point in dispute, and give the 
semblance of demonstration to what is in fact only a series of 
identical propositions, or a sophistical circle of words.^ 

That to the apprehensions of uneducated men such meta- 
phorical or analogical expressions should present the images 
and the things typified^ inseparably combined and blended 
together, is not wonderful ; but it is the business of the philo- 
sopher to conquer these casual associations, and, by varying his 
metaphors, when he cannot completely lay them aside, to 

* " Nothing," says Berkeley, " seems ample, the will is termed the motion of 

more to have contributed towards en- the soul. This infuses a belief that the 

gaging men in controversies and mis- mind of man is as a ball in motion, im- 

takes with regard to the nature and pelled and determined by the objects of 

operations of the mind, than the being sense, as necessarily as that is by the 

used to speak of those things in terms stroke of a racket."— Pniwjip^ of 

borrowed from sensible ideas. For ex- Human Knowledge, 
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accHfltom himself to view the phenomena of thought in that 
naked and undisguised state in which they imveil themselves 
to the powers of consciousness and reflection. To have re- 
course, therefore, to the analogies suggested by popular lan- 
guage, for the purpose of explaining the operations of \hR 
mind, instead of advancing knowledge, is to confirm and to 
extend the influence of vulgar errors. 

After having said so much in vindication of analogical con- 
jectures as steps towards physical discoveries, I thought it right 
to caution my readers against supposing, that what I have 
stated admits of any application to analogical theories of the 
human mind. Upon this head, however, I must not enlarge 
farther at present. In treating of the inductive logic, I have 
studiously confined my illustrations to those branches of know- 
ledge in which it has already been exemplified with indisputable 
success ; avoiding, for obvious reasons, any reference to sciences 
in which its utility still remains to be ascertained. 

[Subsection] ni. — Supplemental Observations on the Words 
Induction and Analogy, as used in Mathematics. 

Before dismissing the subjects oi Induction and Ancdogy, con- 
sidered as methods of reasoning in Physics, it remains for me 
to take some slight notice of the use occasionally made of the 
same terms in pure Mathematica Although, in consequence 
of the very different natures of these sciences, the induction 
and analogy of the one cannot fail to differ widely from the 
induction and analogy of the other, yet, from the general 
history of language, it may be safely presumed, that this appli- 
cation to both of a common phraseology, has been suggested by 
certain supposed points of coincidence between the two cases 
thus brought into immediate comparison.^ 

It has been hitherto, with a very few if any exceptions, the 

* I have already observed, (see pp. 257, The induction of which I am now to 

9cq. of this vohune,) that mathematicians treat has very litUe in common with th« 

frequently avail themselves of that sort other, and bears a much closer resem- 

nf induction which Bacon describes " as hiancc to that recommended in the 

proceeding by simple enumerution." Novum Organon. — [See Note Y.] 
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universal doctrine of modern as well as of ancient logicians, 
tliat " no mathematical proposition can be proved by induc- 
tion." To this opinion Dr. Keid has given his sanction in the 
strongest terms ; observing, that ^^ although in a thousand cases 
it should be found by experience that the area of a plane 
triangle is equal to the rectangle under the base and half the 
altitude, this would not prove that it must be so in all cases, 
and cannot be otherwise, which is wliat the mathematician 
affirms." 1 

That some limitation of this general assertion is necessary, 
appears plainly from the well-known fact, that indMction is a 
species of evidence on which the most scrupulous reasoners are 
accustomed, in their mathematical inquiries, to rely with im- 
plicit confidence; and which, although it may not of itself 
demonstrate that the theorems derived from it are necessarily 
true, is yet abundantly sufficient to satisfy any reasonable mind 
that they hold universalli/. It was by induction (for example) 
that Newton discovered the algebraical formida by which we 
are enabled to determine any power whatever, raised from a 
binomial root, without performing the progressive multiplica- 
tions. The formula expresses a relation between the exponents 
and the co-efficients of the different terms, which is found to 
hold in all cases, as far as the table of powers is carried by 
actual calculation ; — from which Newton inferred, that if this 
table were to be continued in infinitum^ the same formula 
would correspond equally with every successive power. There 
is no reason to suppose that he ever attempted to prove the 
theorem in any other way ; and yet there cannot be a doubt 
that he was as firmly satisfied of its being universally true, as 
if he had examined all the different demonstrations of it which 
have since been ^ven.^ Numberless other illustrations of the 

* Essays <m the IrUeliectucd Powers, of it."— (Hutton's Mathematical Dic- 

p. 615, 4to edit. tUmary, Art. Binomial Theorem.) For 

■ " The truth of this theorem was some interesting information with re- 
long known only by trial in particular spect to the history of this discovery, 
cases, and by induction from analogy ; see the very learned Introduction pre- 
nor does it appear that even Newton fixed by Dr. Hutton to his edition of 
himselfeyer attempted any direct proof Shertcin's Mathematical TabUs, and 
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same thing might be borrowed, both from arithmetic and 
geometry.^ 

Into what principles, it may be asked, is the validity of such 
a proof in mathematics ultimately resolvable ? — ^To me it 
appears to take for granted certain general logical maxims, 
and to imply a secret process of legitimate and conclusive 
reasoning, though not conducted agreeably to the rules of 
mathematical demonstration, nor perhaps formerly expr^sed 
in words. Thus, in the instance mentioned by Dr. Beid, I 
shall suppose that I have first ascertained experimentally the 
truth of the proposition in the case of an equilateral triangle ; 
and that I afterwards find it to hold in all the other kinds of 
triangles, whether isosceles, or scalene, right-angled, obtuse- 
angled, or acute-angled. It is impossible for me not to per- 
ceive, that this property having no connexion with any of the 



the second volume (p. 166) of the Scrip- 
tores Logarithmicif edited by Mr. Baron 
Maseres. 

^ In the Artthmetica Injimtorum of 
Dr. Wallis, considerable ase is made of 
the Method of Induction. "A Taide 
d'une indtictian habilement menagee," 
says Montucia, " et du fil de Vanaiogie 
dont il B9Ut toi^jours s'aider avec succds, 
il soumit h la g^mctrie une multitude 
d'objets qui lui avoient 6chapp6 jusqu' 
alors." — {Rist. des Mathim, torn. ii. 
p. 299.) This innovation in the esta- 
blished forms of mathematical reasoning 
gave offence to some of his contempor- 
aries ; in particular, to M. de Fermat, 
one of the most distinguished geometers 
of the seventeenth century. The ground 
of his objection, however, (it is worthy 
of notice,) was not any doubt of the con- 
clusions obtained by Wallis ; but be- 
cause he thought that their truth might 
have been established by a more legiti- 
mate and elegant process. " Sa fa^on 
de d^montrer, qui est fondce sur indue- 
turn plutdt que sur un raisonnement k 
la mode d'Archimede, fera quelque peine 
aux novices, qui veulent des syllog^smes 



demonstratifs dopuis le commencement 
jnsqu' & la fin. Ce n'est pas que je oe 
Papprouve, mais toutes ses propositions 
pouvant etre d^montrees m& ordinandi 
legitim&f et ArehimedeeAj en beaacoup 
moins de paroles, que n'on contient son 
livre, je ne S9ai pas pourquoi il a pre- 
f5r6 cette maniSre h Pancienne, qui est 
plus convainquante et plus Elegante, 
ainsi que j'espere lui faire voir & mon 
premier loisir." — Le'tre delt.de Fermat 
h M. le Chev. Kenelnie Dlgby. — (Sec 
Fermat's Varia Opera MathematicOt 
p. 191.) For Wallis's reply to these 
strictures, see his Algehrct, cap. Ixxix ; 
and his Commerdum EpistoUcum. 

In the Opuscules of M. Le Sage, I 
find the following sentence quoted from 
a work of La Place, which I have not 
had an opportunity of seeing. The 
judgment of so great a master on a 
logical question relative to his own 
studies, is of peculiar value. " La me- 
thode d'induction, quoique exceUenie 
pour d4couvrir des viritds gSiUrates^ ne 
doit pas dispenser de les demontreravec 
rigueur." — Lemons donnies aux Beoles 
NormaleSf vol. i. p. 380. 
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particQlar circumstances which discriminate different triangles 
from each other, must arise from something common to all 
triangles, and must therefore be a universal property of that 
figura In like manner, in the binomial theorem^ if the formula 
correspond with the table of powers in a variety of particular 
instances, (which instances agree in no other respect, but in 
being powers raised from the same binomial root,) we must 
conclude— and I apprehend that our conclusion is perfectly 
warranted by the soimdest logic — that it is this common pro- 
perty which renders the theorem true in all these cases, and 
consequently, that it must necessarily hold in every other. 
Whether on the supposition that we had never had any pre- 
vious experience of demonstrative evidence, we should have 
been led, by the mere inductive process, to form the idea of 
necessary truths may perhaps be questioned ; but the slightest 
acquaintance with mathematics is sufficient to produce the 
most complete conviction, that whatever is universally true in 
that science, must be true of necessity ; and, therefore, that a 
universal and a necessary truth are, in the language of mathe- 
maticians, synonymous expressions. If this view of the matter 
be just, the evidence afforded by mathematical induction must 
be allowed to differ radically from that of physical ; the latter 
resolving ultimately into our instinctive expectation of the laws 
of nature, and consequently never amoimting to that demon- 
strative certainty which excludes the possibility of anomalous 
exceptions. 

I have been led into this train of thinking by a remark 
which La Place appears to me to have stated in terms much 
too unqualified ; — ^' Que la marche de Newton, dans la d&ou- 
verte de la gravitation universelle, a ^t^ exadtemefnJt la m^me, 
que dans celle de la formule du binome." When it is re- 
collected, that in the one case Newton's conclusion related to a 
contingent^ and in the other to a necessary truth, it seems dif- 
ficult to conceive how the logical procedure which conducted 
him to both should have been exactly the sama In one of his 
queries, he has (in perfect conformity to the principles of 
Bacon's logic) admitted the possibility, that " God may vary 
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the laws of nature, and make worlds of several sorts, in several 
parts of the universe." " At least," he adds, " I see nothing of 
contradiction in all this/'^ Would Newton have expressed 
himself with equal scepticism concerning the universality of 
his binomial theorem ; or admitted the possibility of a single 
exception to it, in the indefinite progress of actual involution ? 
In short, did there exist the slightest shade of difference 
between the degree of his assent to this inductive result, and 
that extorted from him by a demonstration of Euclid ? 

Although, therefore, the mathematician, as well as the 
natural philosopher, may, without any blameable latitude of 
expression, be said to reason by induction^ when he draws an 
inference from the known to the unknown, yet it seems indis- 
putable, that in all such cases he rests his conclusions on 
grounds essentially distinct from those which form the basis of 
experimental science. 

The word analogy ^ too, as well as inductiony is common to 
physics, and to pure mathematica It is thus we speak of the 
analogy running through the general properties of the different 
conic sections, with no less propriety than of the analogy 
running through the anatomical structure of different tribes of 
animals. In some instances these mathematical analogies are 
collected by a species of induction ; in others, they are inferred 
as consequences from more general truths, in which they are 
included as particular cases. Thus, in the curves which have 
just been mentioned, while we content ourselves (as many 
elementary writers have done)^ with deducing their properties 
from mechanical descriptions on a plane, we rise experiment- 
ally from a comparison of the propositions which have been 
separately demonstrated with respect to each curve, to more 
comprehensive theorems, applicable to all of them ; whereas, 
when we begin with considering them in their common origiiij 
we have it in our power to trace from the source, both their 
generic properties, and their specific peculiarities. The satis- 
faction arising from this last view of the subject can be con- 
ceived by those alone who liave experienced it ; although I am 

> Quer}' 31. * L'H&jntal, Simson, &c. 
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somewhat doubtful whether it be not felt in the greatest degree 
by such as, after having risen from the contemplation of par- 
ticular truths to other truths more general, have been at last 
conducted to some commanding station, where the mutual con- 
nexions and affinities of the whole system are brought at once 
under the range of the eye. Even, however, before we have 
reached this vantage-ground, the contemplation of the analogy 
considered merely as a fact^ is pleasing to the mind ; partly 
from the mysterious wonder it excites, and partly from the 
convenient generalization of knowledge it aflfords. To the 
experienced mathematician this pleasure is farther enhanced, 
by the assurance which the analogy conveys, of the existence of 
yet undiscovered theorems, far more extensive and luminous 
than those which have led him, by a process so indirect, so 
tedious, and comparatively so unsatisfactory to his general con- 
clusions. 

In this last respect, the pleasure derived from analogy in 
mathematics resolves into the same principle with that which 
seems to have the chief share in rendering the analogies among 
the different departments of nature so interesting a subject of 
speculation. In both cases, a powerful and agreeable stimulus is 
applied to the curiosity, by the encouragement given to the exer- 
cise of the inventive faculties, and by the hope of future discovery 
which is awakened and cherished. As the analogous properties 
(for instance) of the conic sections point to some general theo- 
rems of which they are corollaries ; so the analogy between the 
phenomena of Electricity and those of Galvanism irresistibly 
suggests a confident, though vague, anticipation of some general 
physical law comprehending the phenomena of both, but differ- 
ently modified in its sensible results by a diversity of circum- 
stances.^ Indeed, it is by no means impossible, that the pleafiure 
we receive even from those analogies which are the foundation 
of poetical metaphor and simile, may be found resolvable, in 
part, into the satisfaction connected with the supposed discovery 
of truth, or the supposed acquisition of knowledge ; the faculty 
of imagination giving to these illusions a momentary ascendant 

» See Nute Z. 
VOL. II L X 
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over the sober conclusions of experience; and gratifj-ing the 
understanding with a flattering consciousness of its own force, 
or at least with a consolatory forgetfulness of its own weaknesa 



SECTION V. — OF CERTAIN MISAPPLICATIONS OF THE WORDS ' EXPE- 
RIENCE' AND 'induction' IN THE PHRASEOLOGY OF MODERN 
SCIENCE. — ILLUSTRATIONS FROM MEDICINE AND FROM POLI- 
TICAL ECONOMY. 

In the first Section of this Chapter, I endeavoured to point 
out the characteristical peculiarities by which the Inductive 
Philosophy of the Newtonians is distinguished from the hypo- 
thetical systems of their predecessors ; and which entitle us 
to indulge hopes with respect to the pennanent stability of 
their doctrines, which might be regarded as chimerical, if, in 
anticipating the future history of science, we were to be guided 
merely by the analogy of its revolutions in the ages that 
are past 

In order, however, to do complete justice to this argument, 
as well as to prevent an imdue extension of the foregoing con- 
clusions, it is necessary to guard the reader against a vague 
application of the appropriate terms of inductive science to 
inquiries which have not been rigorously conducted, according 
to the rules of the inductive logic. From a want of attention 
to this consideration, there is a danger, on the one hand, of 
lending to sophistry or to ignorance the authority of those illus- 
trious names whose steps they profess to follow ; and, on the 
other, of bringing discredit on that method of investigation, of 
which the language and other technical arrangements have 
been thus perverted. 

Among the distinguishing features of the new logic, wheu 
considered in contrast with that of the schoolmen, the most 
prominent is the regard which it professes to pay to experience^ 
as the only solid foundation of human knowledge. It may be 
worth w>dle, therefore, to consider how far the notion commonly 
annexed to this word is definite and precise ; and whether there 
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may not sometimes be a possibility of its being employed in a 
sense more general and loose, than the authors who are looked 
up to as the great models of inductive investigation understood 
it to convey.^ 

In the course of the abstract speculations contained in the 
preceding section, I have remarked that although the difference 
between the two sorts of evidence, which are commonly referred 



* As the reflections which foUow are 
entirely of a practical nature, I shall 
express myself (as far as is consistent 
with a due regard to precision) agree- 
ably to the modes of speaking in common 
use, without affecting a scrupulous at- 
tention to some speculative distinctions, 
which, however curious and interesting, 
when considered in connexion with the 
Theory of the Mind, do not lead to any 
logical conclusions of essential import- 
ance in the conduct of the Understand- 
ing. In such sciences, for example, as 
Astronomy, Natural Philosophy, and 
Chemistry, which rest upon phenomena 
open to the scrutiny of every inquirer, 
it would obviously be puerile in the ex- 
treme to attempt drawing the line be- 
tween facts which have been ascertained 
by our own personal observation, and 
those which we have implicitly adopted 
upon our faith in the universal consent 
of the scientific world. The evidence, 
in both cases, may be equally irresist- 
ible ; and sometimes the most cautious 
reasoners may justly be disposed to con- 
sider that of testimony as the least fal- 
lible of the two. 

By for the greater part, indeed, of 
what is commonly called experimental 
knowledge, will be found, when traced 
to its origin, to resolve entirely into our 
confidence in the judgment and the 
veracity of our fellow-creatures ; nor (in 
the sciences already mentioned) has this 
identification of the evidence of tcuti- 
mony with that of experience, the slight- 
ent tendency to affect (ho Icgitiniary of 
our inductive conclusionB. 



In some other branches of knowledge, 
(more particularly in those political doc- 
trines which assume as incontrovertible 
data the details of ancient history,) the 
authority of testimony is, for obvious 
reasons, much more questionable; and 
to dignify it, in theses with the imposing 
character of experience^ is to strengthen 
one of the chief bulwarks of popular 
prejudices. This view of the subject, 
however, although well entitled to the 
attention of the logician, has no imme- 
diate connexion with my present argu- 
ment ; and accordingly, I shall make no 
scruple, in the seqnel, to comprehend 
under the name of experiencef the 
grounds of our assent to all the facts on 
which our reasonings proceed, provided 
only that the certainty of these facts be, 
on either supposition, equally indisput- 
able. 

The logical errors which it is the aim 
of this section to correct, turn upon a 
still more dangerous latitude in the use 
•of this word ; in consequence of which, 
the authority o{ experience comes insen- 
sibly to be extended to innumerable 
opinions resting solely on supposed ana- 
loffies ; while, not unfrequently, the lan- 
guage of Bacon is quoted in bar of any 
theoretical argument on the other side 
of the question. 

I have added this note, partly to ob- 
viate some criticisms, to which my own 
phraseology may, at first sight, appear 
liable ; and partly to point out the con- 
nexion between the following discussion 
and some of the foregoing specula- 
tions. 
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to the separate heads of €ay)erience and of analogy y be rather a 
diflTerence in degree than in kindj yet that it is useful to keep 
these terms in view, in order to mark the contrast between 
cases which are separated from each other by a very wide and 
palpable interval ; more especially, to mark the diflFerence be- 
tween an argument from individual to individual of the same 
species, and an argument from species to species of the same 
genus. As this distinction, however, when accurately ex- 
amined, turns out to be of a more vague and popular nature 
than at first sight appears, it is not surprising that instances 
should occasionally present themselves, in which it is diflScult 
to say of the evidence before us, to which of these descriptions 
it ought to be referred. Nor does tliis doubt lead merely to 
a question concerning phraseology; it produces a hesitation 
which must have some effect even on the judgment of a philo- 
sopher, the maxims to which we have been accustomed in the 
course of our early studies, leading us to magnify the evidence 
of experience as the sole test of truth, and to depreciate that of 
analogy as one of the most fertile sources of error. As these 
maxims proceed on the supposition, that the respective pro- 
vinces of both are very precisely defined, it is evident that, 
admitting them to be perfectly just in themselves, much danger 
may still be conceivable from their injudicious application. I 
shall endeavour to illustrate this remark by some familiar 
instances, which, I trust, will be sufficient to recommend it to 
the farther consideration of future logicians. To treat of the 
subject with that minuteness of detail which is suited to its 
importance, is incompatible with the subordinate place which 
belongs to it in my general design. 

It is observed by Dr. Eeid,^ that ^''in medicine, physicians 
must for the most part be directed in their prescriptions by 
analogy. The constitution of one human body is so like to 
that of another, that it is reasonable to think that what is the 
cause of health or sickness to one, may have the same effect 
on another. And this," he adds, "is generally found true, 
though not without some exceptions." 

* Essays on the Li'cUectual Powers, p. 53. 
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I am doubtful if tWs observation be justified by the common 
use of language, which, as far as I am able to judge, uniformly 
refers the evidence on which a cautious physician proceeds, 
not to analogy but to eocperience. The German monk, who, 
(according to the popular tradition,) having observed the 
calutary effects of antimony upon some of the lower animals, 
ventured to prescribe the use of it to his own fraternity, might 
be justiy said to reason aviahgicaUy^ inasmuch as his experience 
related to one species, and his inference to another. But if, 
after having thus poisoned all the monks of bis own convent, 
he had persevered in recommending the same mineral to the 
monks of another, the example of our most correct writers 
would have authorized us to say, (how far justly is a different 
question,) that he proceeded in direct opposition to the evidence 
of experience. 

In offering this slight criticism on Dr. Reid, I would be very 
far from being imderstood to say that the common phraseology 
is more unexceptionable than his. I would only remark that 
his phraseology on this occasion is almost peculiar to himself; 
and that the prevailing opinions, both of philosophers and of 
the multitude, incline them to rank the grounds of our reason- 
ing in the medical art, at a much higher point in the scale of 
evidence, than what is marked by the word analogy. Indeed, 
I should be glad to know if there be any one branch of human 
knowledge, in which men are, in general, more disposed to 
boast of the lights of eocperience^ than in the practice of 
medicine. 

It would, perhaps, have been better for the world, if the 
general habits of thinking and of speaking had, in this in- 
stance, been more agreeable than they seem to be in fact to 
Dr. Beid's ideas ; or, at least, if some qualifying epithet had 
been invariably added to the word experience^ to shew with 
how very great latitude it is to be understood, when applied to 
the evidence on which the physician proceeds in the exercise of 
his art. The truth is, that even on the most favourable 
supposition, this evidence, so far as it rests on experience, is 
weakened or destroyed by the uncertain conditions of every 
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new case to which his fprmer results are to be applied ; and 
that, without a peculiar sagacity and discrimination in marking 
not only the resembling, but the characteristical features of 
disorders, classed under the same technical name, his practice 
cannot with propriety be said to be guided by any one rational 
principle of decision, but merely by blind and random conjec- 
ture. The more successfully this sagacity and discrimination 
are exercised, the more nearly does tha evidence of medical 
practice approach to that of experience ; but, in every instance, 
without exception, so immense is the distance between them, 
as to render the meaning of the word ea^perience^ when applied 
to medicine, essentially different from its import in tiiose 
sciences where it is possible for us in all cases, by due attention 
to the circumstances of an experiment, to predict its result 
with an almost infallible certainty.^ 

Notwithstanding this very obvious consideration, it has be- 
come fashionable among a certain class of medical practitioners, 
since the lustre thrown on the inductive logic of Bacon by the 
discoveries of Newton and the researches of Boyle, to niunber 
their art with the other branches of experimental philosophy ; 
and to speak of the difference betweeu the empiric and the 
scientific physician, as if it were exactly analogous to that be- 
tween the cautious experimenter and the hypothetical theorist 
in physica Experience, (we are told,) and experience alone, 

* " L'art de coiyecturer en Medecine d'ailleurs cette justesse d'esprit que U 

no sauroit consister dans une suite de nature seule peut donner. 
raisonnemens appuycs sur un vain sys- " Ainsi le meillenr medecin n'eet pas 

teme. C*est nniquement Tart de com- (comme le prejnge le suppose) celui qui 

parer une maladie qu'on doit gucrir, accumule en aveugle ct en counint beau- 

avec les maladies scmblables qu'on a coup de pratique, mais celui qui ne &it 

dejft connucs par son experience ou par que des observations bien approfondies, 

celle des autres. Get art consiste meme et qui joint ik oes observations le nombre 

quelque-fois k appercevoir un rapport beaucoup plus grand des observations 

entre des maladies qui paroissent n'en faites dans tons les sidles par des 

point avoir, comme aussi des difierenc<ps hommes animes du meme esprit qae 

essentielles, quoiqne fugitives, entre lui. Ces observations sont la veritable 

celles qui paroissent se ressembler le expirtence du m6decin." — D'AIembert, 

plus. Plus on aura rassemble de faits, EdaircisMmens svr les Bl^nens de 

plus on sera en otat de conjecturer heur- Philosophiet sect. vi. 
eusement ; suppose neanmoius qu'on ait 
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must be our guide in medicine, as in all the other departments 
of physical knowledge : — Nor is any innovation, however ra- 
tional, proposed in the established routine of practice, but an 
accumulation of alleged cases is immediately brought forward 
as an experimental proof of the dangers which it threatens 

It was a frequent and favourite remark of the late Dr. Cullen 
— ^that there are more false facts current in the world than 
false theories; and a similar observation occurs, more than 
once, in the Novum Orgtmon. " Men of learning," says Bacon 
in one passage, ^ are too often led from indolence or credulity, 
to avail themselves of mere rumours or whispers of experience^ 
as confirmations, and sometimes as the very ground-work of 
their philosophy, ascribing to them the same authority as if 
they rested on legitimate testimony. Like to a government 
which should regulate its measures, not by the official informa- 
tion received from its own accredited ambassadors, but by the 
gossipings of newsmongers in the streets. Such, in truth, is 
the maimer in which the interests of philosophy, as far as 
experience is concerned, have been hitherto administered. No- 
thing is to be found which has been duly investigated ; nothing 
which has been verified by a careftd examination of proofs ; 
nothing which has been r^uced to the standard of number, 
weight, or measure."^ 

This very important aphorism deserves the serious attention 
of those who, while they are perpetually declaiming against the 
uncertainty and fallacy of systems, are themselves employed in 
amassing a chaos of insulated particulars, which they admit 
upon the slenderest evidence. Such men, sensible of their own 
incapacity for scientific investigation, have often a malicious 
pleasure in destroying the fabrics of their predecessors ; or, if 
they should be actuated by less unworthy motives, they may 
yet feel a certain gratification to their vanity, in astonishing 
the world with anomalous and unlooked-for phenomena; — a 
weakness which results not less naturally from ignorance and 
folly, than a bias to premature generalization from the con- 
sciousness of genius. — Both of these weaknesses are undoubtedly 

* Novum Orffanon, lib. i. aph. 98. 
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adverse to the progress of science ; but, in the actual state of 
human knowledge, the former is perhaps the more dangerous 
of the two. 

In the practice of medicine^ (to which topic I wish to confine 
myself more particularly at present,) there are a variety of 
other circumstances, which, abstracting from any suspicion of 
bad faith in those on whose testimony the credibility of facts 
depends, have a tendency to vitiate the most candid accounts 
of what is commonly dignified with the title of experience. So 
deeply rooted in the constitution of the mind is that disposition 
on which philosophy is grafted, that the simplest narrative of 
the most illiterate observer involves more or less of hypothesis ; 
nay, in general it will be found, that in proportion to his 
ignorance, the greater is the number of conjectural principles 
involved in its statements. 

A village apothecary (and, if possible, in a still greater de- 
gree, an experienced nurse) is seldom able to describe the 
plainest case, without employing a phraseology of which every 
word is a theory, whereas a simple and genuine specification of 
the phenomena which mark a particular disease ; — a specifica- 
tion unsophisticated by fancy, or by preconceived opinions, may 
be regarded as unequivocal evidence of a mind trained by long 
and successful study to the most difficult of all arts, that of the 
faithful inierpretation of nature. 

Independently, however, of all these circumstances, which 
tend so powerfully to vitiate the data whence the physician has 
to reason ; and supposing his assumed facts to be stated, not 
only with the most scrupulous regard to truth, but with the 
most jealous exclusion of theoretical expressions, still the evi- 
dence upon which he proceeds is, at best, conjectural and 
dubious, when compared with what is required in chemistry or 
in mechanics. It is seldom, if ever, possible, that the descrip- 
tion of any medical case can include all the circumstances with 
which the result was connected ; and therefore, how true soever 
the facts described may be, yet when the conclusion to which 
they lead comes to be applied as a general rule in practice, it is 
not only a rule rashly drawn from one single experiment, but 
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a rule transferred from a case imperfectly known, to another of 
which we are equally ignorant. Here too, it will be found, that 
the evidence of experience is incomparably less in favour of the 
empiric, than of the cautious theorist ; or rather, that it is by 
cautious theory alone that experience can be rendered of any 
value. Nothing, indeed, can be more absurd than to contrast, 
as is commonly done, experience with theory, as if they stood 
in opposition to each other. Without theory (or, in other 
words, without general principles inferred from a sagacious 
comparison of a variety of phenomena) experience is a bUnd 
and useless guide; while, on the other hand, a legitimate 
theory (and the same observation may be extended to hypothe- 
tical theories, supported by numerous analogies) necessarily 
presupposes a knowledge of connected and well ascertained 
facts, more comprehensive by far than any mere empiric is 
likely to possess. When a scientific practitioner, accordingly, 
quits the empirical routine of his profession, in quest of a 
higher and more commanding ground, he does not proceed on 
the supposition that it is possible to supersede the necessity of 
experience by the most accurate reasonings a priori ; but, dis- 
trusting conclusions which rest on the observation of this or 
that individual, he is anxious, by combining those of an im- 
mense multitude, to separate accidental conjunctions from esta- 
blished connexions, and to ascertain those laws of the human 
frame which rest on the universal experience of mankind. The 
idea of following nature in the treatment of diseases ; — ^an idea 
which, I believe, prevails more and more in the practice of 
every physician, in proportion as his views are enlarged by 
science, is founded, not on hypothesis, but on one of the most 
general laws yet known with respect to the animal economy ; 
and it implies an acknowledgment, not only of the vanity of 
abstract tiieories, but of the limited province of human art.^ 

* " Graudet corpas vi prorstis mira- " Hsec, An'ocrateia^ via Natures me- 

bill, qua contra morbos se tneatnr ; dicatrixj vocatur ; medicis, pbilosophis, 

moltos arceat; multos jam incboatos notissima, et jure celeberrima. Hseo 

quam optime et citissime solvat ; all- sola ad multos morbos sanandos snfficit, 

osque Btio modo, ad felicem exitnm in omnibus fere prodest : Quin et medi- 

lentius perdiicat. camenta sua natora optima, tantum 
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These slight remarks are sufficient to show how \'ague and 
determinate the notion is, which is commonly annexed to the 
word eocperieiice by the most zealous advocates for its para- 
mount authority in medicine. They seem further to show, 
that the question between them and their adversaries amounts 
to little more than a dispute about the comparative advantages 
of an experience guided by penetration and judgment, or of an 
experience which is to supersede all exercise of our rational 
faculties ; of an experience accurate, various, and discriminat- 
ing, or of one which is gross and undistinguishing, like the 
perceptions of the lower animals. 

Another department of knowledge in which constant appeals 
are made to expenewce, is the science of politics ; and, in this 
science also, I apprehend, as well as in the former, that word 
is used with a far greater degree of latitude than is generally 
suspected. Indeed, most of the remarks which have been 
already offered on the one subject may be extended (mutatis 
mutandis) to the other. I shall confine my attention, therefore, 
in what follows, to one or two peculiarities by which politics is 
specifically and exclusively characterized as an object of study ; 
and which seem to remove the species of evidence it admits of, 
to a still greater distance than that of medicine itself, from 
what the word experience naturally suggests to a careless 
inquirer. 

The science of i)olitics may be divided into two parts ; the 
first having for its object the theory of government; the second, 
the general principles of legislation. That I may not lose 
myself in too wide a field, I shall, on the present occasion, 
waive all consideration of the former ; and, for the sake of still 
greater precision, shall restrict my remarks to those branches 
of the latter, which are comprehended under the general title 
of Political Economy ; — a phrase, however, which I wish to 
be here understood in its most extensive meaning.^ 

solummodo prosunt, qaantum hujus quid proficit.'' — ChmpectuB Medicime 

vires insitaa excitcnt, dirigant, guber- TheoretuxB. Auctore Jacobo Gregory, 

Dent. Medicina eniiu neque agit in M.D. Sects. 59, 60. Edin. 1782. 

cadaver, neque repugnantc natura ali- » See Note A A. 
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They who have turned their attention, during the last cen- 
tury, to inquiries connected with population, national wealth, 
and other collateral subjects, may be divided into two classes ; 
to the one of which we may, for the sake of distinction, give 
the title of political artthmeticiams, or statistical collectors ; 
to the other, that of political economists, or political philo- 
sophers. The former are generally supposed to have the 
evidence of ea^perience in their favour, and seldom fail to arro- 
gate to themselves exclusively the merit of treading closely in 
the footsteps of Bacon. In comparison with themy the latter 
are considered as little better than visionaries, or, at least, as 
entitled to no credit whatever, when their conclusions are at 
variance with the details of stalistics. 

In opposition to this prevailing prejudice, it may, with con- 
fidence, be asserted, that, in so far as either of these branches 
of knowledge has any real value, it must rest on a basis of well 
ascertained facts ; and that the difference between them con- 
sists only in the different nature of the facts with which they 
are respectively conversant. The facts accumulated by the 
statistical collector are merely particular residts, which other 
men have seldom an opportunity of verifying or of disproving ; 
and which, to those who consider them in an insulated state, 
can never afford any important information. The facts which 
the political philosopher professes to investigate are exposed to 
the examination of all mankind ; and while they enable him, 
like the general laws o£ physics, to ascertain numberless par- 
ticulars by synthetic reasoning, they furnish the means of esti- 
mating the credibility of evidence resting on the testimony of 
individual observers. 

It is acknowledged by Mr. Smith, with respect to himself, 
that he had " no great faith in political arithmetic f^ and I 
agree with him so far as to think, that little, if any, regard is 
due to a particular phenomenon, when stated as an objection 
to a ccHiclusiwi resting on the general laws which regulate the 
course of human affairs. Even admitting the phenomenon in 
question to have been accurately obKerv^ed, and faithfuUy 

* Wtalth of Ka'ions, vol. ii. p. 310, 9tb edit. 
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described, it is yet possible that we may be imperfectly ac- 
quainted with that combination of circmnstances whereby the 
effect is modified ; and that, if these circumstances were fully 
before us, this apparent exception would turn out an addi- 
tional illustration of the very truth which it was brought to 
invalidate. 

If these observations be just, instead of appealing to political 
arithmetic as a check on the conclusions of poUtical economy, 
it would often be more reasonable to have recourse to political 
economy as a check on the extravagancies of poUtical arith- 
metic. Nor will this assertion appear paradoxical to those 
who consider, that the object of the political arithmetician b 
too frequently to record apparent exceptions to rules sanctioned 
by the general experience of mankind ; and, consequently, that 
in cases where there is an obvious or a demonstrative incom- 
patibility between the alleged exception and the general prin- 
ciple, the fair logical inference is not against the truth of the 
latter, but against the possibility of the former. 

It has long been an established opinion among the most 
judicious and enlightened philosophers — ^that, as the desire of 
bettering our condition appears eqttaUyJrom a careful review 
of the motives which habitually influence our own conduct^ 
and from a general survey of the history of our species^ to be 
the m^asterspring of human industry, the labour of slaves never 
can be so productive as that of freemen. Not many years have 
elapsed since it was customary to stigmatize this reasoning as 
visionary and metaphysical j and to oppose to it that species of 
evidence to which we were often reminded that all theories 
must bend; — the evidence of experimental calculations, fur- 
nished by intelligent and credible observers on the other side 
of the Atlantic. An accurate examination of the fact has 
shewn how wide of the truth these calculations were; — ^but, 
independently of any such detection of their fallacy, might it 
not have been justly affirmed, that the argument from ca?- 
perience was decidedly against their credibility; — the facts 
appealed to resting solely upon the good sense and good feith 
of individual witnesses; while the opposite argument, drawn 
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from the principle of the haman frame, was supported by the 
united voice of all nations and ages ? 

K we examine the leading principles which run through Mr. 
Smith's Inquiry into the Nature and Causes of the Wealth of 
Nations, we shall find, that all of them are general facts or 
general results, analogous to that which has been just men- 
tioned. Of this kind, for instance, are the following proposi- 
tions — from which a very large proportion of his characteristical 
doctrines follow, as necessary and almost manifest corollaries : 
That what we call the Political Order, is much less the eflfect 
of human contrivance than is commonly imagined : That every 
man is a better judge of his own interest than any legislator 
can be for him ; and that this regard to private interest (or, 
in other words, this desire of bettering our condition) may be 
safely trusted to as a principle of action universal among men 
in its operation ; — a principle stronger, indeed, in some than in 
others, but constant in its habitual influence upon all : That, 
where the rights of individuals are completely protected by the 
magistrate, there is a strong tendency in human affairs, arising 
from what we are apt to consider as the selfish passions of our 
nature, to a progressive and rapid improvement in the state of 
society : That this tendency to improvement in human affairs 
is often so very powerful, as to correct the inconveniencies 
threatened by the errors of the statesman : And that, therefore, 
the reasonable presumption is in favour of every measure which 
is calculated to afford to its farther development, a scope still 
freer than what it at present enjoys ; or, which amounts very 
nearly to the same thing, in favour of as great a liberty in the 
employment of industry, of capital, and of talents, as is con- 
sistent with the security of property, and of the other rights of 
our fellow-citizens. The premises, it is perfectly obvious, from 
which these conclusions are deduced, are neither hjrpothetical 
assumptions, nor metaphysical abstractions. They are prac- 
tical maxims of good sense, approved by the experience of men 
in all ages of the world ; and of which, if we wish for any 
additional confirmations, we have only to retire within our o^vn 
bosoms, or to open our eyes on what is passing around us. 
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From these considerations it would appear, that in politics, 
as well as in many of the other sciences, the loudest advocates 
for experience are the least entitled to appeal to its authority 
in favour of their dogmas ; and that the charge of a presump- 
tuous confidence in human wisdom and foresight, which they 
are perpetually urging against political philosophers, may, with 
far greater justice, be retorted on themselves. An additional 
illustration of this is presented by the strikingly contrasted 
effects of statistical and oi philosophical studies on the intellec- 
tual habits in general ; — the former invariably encouraging a pre- 
dilection for restraints and checks, and all the other technical 
combinations of an antiquated and scholastic policy ; — the latter, 
by inspiring, on the one hand, a distrust of the human powers, 
when they attempt to embrace in detail, interests at once so com- 
plicated and so momentous ; and, on the other, a religious atten- 
tion to the designs of Nature, as displayed in the general laws 
which regulate her economy ; leading, no less irresistibly, to a 
gradual and progressive simplificationof the political mechanism. 
It is, indeed, the never failing result of all soimd philosophy, 
to humble, more and more, the pride of science before that 
Wisdom which is infinite and divine; — whereas, the farther 
back we carrj* our researches into those ages, the institutions 
of which have been credulously regarded as monuments of the 
superiority of unsophisticated good sense, over the false refine- 
ments of modem arrogance, we are the more struck with the 
numberless insult* offered to the most obvious suggestions of 
nature and of reason. We may remark this, not only in the 
moral depravity of rude tribes, but in the universal disposi- 
tion which they discover to disfigure and distort the bodies of 
their infants ; — in one case, new -modelling the form of the eye- 
lids ; — in a second, lengthening the ears ; — hi a third, checking 
the growth of the feet ; — in a fourth, by mechanical pressures 
applied to the head, attacking the seat of thought and intelli- 
gence. To allow the human form to attain, in perfection, its 
fair proportions, is one of the latest improvements of civilized 
society ; and the case is perfectly analogous in those sciences 
which have for their object to assist nature in the ciu^ of 
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diseases ; in the development and improvement of the intel- 
lectual faculties ; in the correction of bad morals ; and in the 
regulations oi political economy. 



SECTION VI. — OF THE SPECULATION CONCERNING FINAL CAUSES. 

[Subsection] i. — Opinion of Lord Bacon on the subject — Fined Causes 
rejected by Descartes^ and by the majority of French Philosophers. 
— Recognised as legitimate objects of research by Newton, — Tacitly 
acknowledged by all as a useful logical Ouide^ even in Sciences 
which have no immediate relation to Theology, 

The study of Final Causes may be considered in two diflferent 
points of view : first, as subservient to the evidences of natural 
religion ; and, secondly, as a guide and auxiliary in the inves- 
tigation of physical laws. Of these views it is the latter alone 
which is immediately connected with the principles of the 
inductive logic; and it is to this, accordingly, that I shall 
chiefly direct my attention in the following observations. I 
shall not, however, adhere so scrupulously to a strict arrange- 
ment, as to avoid all reference to the former, where the train 
of my reflections may naturally lead to it. The truth is, that 
the two speculations will, on examination, be found much more 
nearly allied, than might at first sight be apprehended. 

I before observed, that the phrase Fined Cause was first in- 
troduced by Aristotle, and that the extension thus given to the 
notion of (xvaaation contributed powerfully to divert the in- 
quiries of his followers from the proper objects of physical 
science. In reading the strictures of Bacon on this mode of 
philosophizing, it is necessary always to bear in mind that they 
have a particular reference to the theories of the schoolmen ; 
and, if they should sometimes appear to be expressed in terms 
too unqualified, due allowances ought to be made for the un- 
distinguishing zeal of a reformer, in attacking prejudices conse- 
crateil by long and imdisturbed prescription. " Cavsarum 
Jinalium inqidsitio sterllis est, el tanqanm Virgo Deo conse- 
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crata, nihil parity Had a similar remark occurred in any 
philosophical work of the eighteenth century, it might, perhaps, 
have been fairly suspected to savour of the school of Epicurus ; 
although, even in such a case, the quaintness and levity of the 
conceit would probably have inclined a cautious and candid 
reader to interpret the author's meaning with an indulgent 
latitude. On the present occasion, however, Bacon is his own 
best commentator ; and I shall therefore quote, in a faithful 
though abridged translation, the preparatory passage by which 
this allusion is introduced. 

" The second part of metaphysics is the investigation of 
final causes, which I object to, not as a speculation which 
ought to be neglected, but as one which has, in general, been 
very improperly regarded as a branch of physics. If this were 
merely a fault of arrangement, I should not be disposed to lay 
great stress upon it, for arrangement is useful chiefly as a help 
to perspicuity, and does not affect the substantial matter of 
science : But, in this instance, a disregard of method has occa- 
sioned the most fatal consequences to philosophy ; inasmuch as 
the consideration oi final causes in physics has supplanted and 
banished the study of physical causes ; the fancy amusing 
itself with illusory explanations derived from the former, and 
misleading the curiosity from a steady prosecution of the latter." 
After illustrating this remark by various examples, Bacon 
adds : " 1 would not, however, be understood by these observa- 
tions, to insinuate that i^Q final causes just mentioned may not 
be founded in truth, and in a metaphysical view, extremely 
worthy of attention; but only, that when such disquisitions 
invade and overrun the appropriate province of physics, they 
are likely to lay waste and ruin that department of know- 
ledge." The passage concludes with these woi'ds : " And so 
much concerning metaphysics, the part of which relating to 
final causes, I do not deny, has been often enlarged upon in 
physical, as well as in metaphysical treatises. But while, in 
the latter of these, it is treated of with propriety, in the 
former it is altogether misplaced ; and that, not merely be- 
cause it violates the rules of a logical order, but because 
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it operates as a powerful obstacle to the progress of inductive 
science."^ 

The epigrammatic maxim which gave occasion to these 
extracts has, I believe, been oftener quoted (particularly by 
French writers) than any other sentence in Bacon's works; 
and, as it has in general been stated without any reference to 
the context, in the form of a detached aphorism, it has been 
commonly supposed to convey a meaning widely diflTerent from 
what appears to have been annexed to it by the author. The 
remarks with which he has prefaced it, and which I have here 
submitted to the consideration of my readers, sufficiently shew, 
not only that he meant his proposition to be restricted to the 
abuse of final causes in the physics of Aristotle, but that he was 
anxious to guard against the possibility of any misapprehen- 
sion or misrepresentation of his opinion. A farther proof of 
this is afforded by the censure which, in the same paragraph, 
he bestows on Aristotle for " substituting Nature instead of 
Gk)d, as the fountain of final causes, and for treating of them 
rather as subservient to logic than to theology." 

A similar observation may be made on another sentence in 
Bacon, in the interpretation of which a very learned writer. Dr. 
Cudworth, seems to have altogether lost sight of his usual can- 
dour. " Incredibile est quantum agmen idolorum philosophise ' 
immiserit, naturalium operationum ad similitudinem actionum 
humanarum reductio." " If," says Cudworth, " the Advancer 
of Learning here speaks of those who unskilfully attribute their 
own properties to inanimate bodies, (as when they say, that 
matter desires forms as the female does the male, and that 
heavy bodies descend down hy appetite towards the centre, that 
they may rest therein,) there is nothing to be reprehended in the 
passage. But if his meaning be extended further to take away 
all final causes from the things of nature, then is it the very spirit 
of atheism and infidelity. It is no idol of the cave or den, (to 
use that afiected language,) that is, no prejudice or fallacy im- 
posed on ourselves, from the attributing our own animalish 
properties to things without us, to think that the frame and 

* De Aug. Scient. lib. iii. cap. it. v. See Note B B. 
VOL. III. Y 
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system of this whole world wad contrived by a perfect under- 
standing and mind." 

It is difficult to conceive that any person who had read 
Bacon's works, and who, at the same time, was acquainted with 
the theories which it was their great object to explode, could 
for a moment have hesitated about rejecting the latter inter- 
pretation as altogether absurd ; and yet the splenetic tone which 
marks the conclusion of Cudworth's strictures, plainly shews 
that he had a decided leaning to it^ in preference to the former.^ 
The comment does no honour to his liberality; and, on the 
most favourable supposition, must be imputed to a sup^stitious 
reverence for the remains of Grecian wisdom, accompanied with 
a corresponding dread of the unknown dangers to be appre- 
hended from philosophical innovations. Little was he aware 
that, in turning the attention of men from the history of opi- 
nions and systems to the observation and study of nature, Bacon 
was laying the foundation of a bulwark against atheism, more 
stable and impregnable than the united labours of the ancients 
were able to rear, — a bulwark which derives additional strength 
from every new accession to the stock of human knowledga* 



* Even the former interpretation is 
not agreeable (as appears manifestly 
from the context) to Bacon's idea. The 
pr^'udices which he has here more par- 
ticularly in view, are those which take 
their rise from a bias in the mind to 
imagine a greater equaUiy and unifor* 
mity in nature than really exists. As 
an instance of this, he mentions the 
universal assumption among the ancient 
astronomers, that all the celestial mo- 
tions are performed in orbits perfectly 
circular, — an assumption which, a few 
years before Bacon wrote, had been 
completely disproved by Kepler. To 
this he adds some other examples irom 
physics and chemistry ; after which, he 
introduces the general reflection anim- 
adverted on by Cudworth. The whole 
passage concludes with these words: 
" Tanta est harmonise discrepantia inter 
spiritum hominis et spiritum mundi." 



The criticism may appear minute; 
but I cannot forbear to mention, as a 
proof of the carelessness with which 
Cudworth had read Bacon, that the pre- 
judice supposed by the former to belong 
to the class ofidola specuSj is expressly 
quoted by the latter as an example oC 
the idcia iribus. — See Book v. De Aug- 
ment. Sdent. chap. iv. 

• "Extabit eximium Newtoni opus 
adversus Atheorum impetus munitissi- 
mum prsBsidium." — Cotesii Pr<rf. in 
Edit. Secutid. Prindpiorum. 

In the above vindication of Bacon, I 
have abstained from any appeal (q the 
instances in which he has himself for- 
cibly and eloquently expressed the same 
sentiments here ascribed to him; be- 
cause I conceive that an author's real 
opinions are to be most indisputably 
judged of from the geMnd spirit and 
tendency of his writings. The foUowing 
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Whether Bacon's contempt for the Final Causes of the Aris- 
totelians has not carried him to an extreme in recommending 
the total exclusion of them from Physics, is a very different 
question, and a question of much importance in the theory of 
the inductive logic. My own opinion is, that his views on this 
point, if considered as applicable to the present state of experi- 
mental science, are extremely limited and erroneous. Perhaps, 
at the time when he wrote, such an exclusion may have appeared 
necessary, as the only effectual antidote against the errors which 
then infected every branch of philosophy ; but granting this to 
be true, no good reason can be given for continuing the same 
language, at a period when the proper object of physics is too 
well understood to render it possible for the investigation of 
final causes to lead astray the most fanciful theorist What 
harm can be apprehended from remarking those proofs of design 
which fall under the view of the physical inquirer in the course 
of his studies ? Or, if it should be thought foreign to his pro- 
vince to speak of design^ he may, at least, be permitted to remark 
what encfe are really accomplished by particular meavs ; and 
what advantages result from the general laws by which the 
phenomena of nature are regulated. In doing this, he only 
states a/a<^t ; and if it be illogical to go farther, he may leave 
the inference to the moralist or the divine. 



passage, however, is too precious a doca- may sometimeB rest in them, and go no 

ment to he omitted on the present occa- farther ; hat when it heholdeth the chain 

sion. It is, indeed, one of the most hack- of them confederate and linked together, 

neyed quotations in our language ; hut it it must needs fly to Providence and 

forms, on that very account, the more Deity : nay, even that school which is 

striking a contrast to the voluminous and most accused of atheism, doth most de- 

nowneglectederuditiondisplayedbyCud- monstrate religion; that is, the school 

worth in defence of the same argument. of Leucippus, and Democritus, and Epi^ 

" I had rather believe all the £Gkbles curus ; for it is a thousand times more 

in the Legend, and the Talmud, and credible, that four mutable elements and 

the Alcoran, than that this universal one .immutable fifth essence, duly and 

firame is without a mind ! It is true eternally placed, need no (}od, than that 

that a little philosophy inclineth man's an army of infinite small portions, or 

mind to atheism; but depth in philo- seeds unplaced, should have produced 

sophy bringeth men's minds about to this order and beauty, without a divine 

religion ; for while the mind of man marshal." — Bacon's E$says. [See also 

looketh upon second causes scattered, it De Aug. Scient. L. I.] 
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In consequence, however, of the vague and commonplace 
declamation against final causes, sanctioned (as has been ab- 
surdly supposed) by those detached expressions of Bacon, 
which have suggested the foregoing reflections, it has, for 
many years past, become fashionable to omit the consideration 
of them entirely, as inconsistent with the acknowledged rules 
of sound philosophizmg ; a caution (it may be remarked by the 
way) which is most scrupulously observed by those writers who 
are the most forward to censure every apparent anomaly or 
disorder in the economy of the universe. The effect of this 
has been to divest the study of nature of its most attractive 
charms, and to sacrifice to a false idea of logical rigour, all the 
moral impressions and pleasures which physical knowledge is 
fitted to yield.^ 

Nor is it merely in a raoral view that the consideration of 
n&es is interesting. There are some parts of nature in which 
it is necessary to complete the physical theory ; nay, there are 
instances, in which it has proved a powerful, and perhaps in- 
dispensable, organ of physical discovery. That Bacon should 
not have been aware of this, will not appear surprising, when 
it is recollected that the chief facts which justify the observa- 
tion have been brought to light since his time. 

Of these facts, the most remarkable are furnished by the 
science of anatomy. To understand the structure of an animal 
body, it is necessary not only to examine the conformation of 
the parts, but to consider their functions; or, in other words, 
to consider their ends and uses: Nor, indeed, does the most 

^ ** If a trayeller," says the great Mr. thanking him for it ; but, if he were 

Boyle, " being in some ill-inhabited Batisfied that this oommodiona building 

eastern country, should come to a large was designed by the founder as a recep- 

and fair building, such as one of the tacle for passengers, who were fireely to 

most stately of those they call caravan- have the use of the many conveniences 

Boras, though he would esteem and be the apartments afforded, he would then 

delighted with the magnificence of the think himself obliged, not only to praise 

structure, and the commodiousness of the magnificence, but with gratitude to 

the apartments, yet supposing it to acknowledge the bounty and the pfail- 

have been erected but for Uie honour or anthropy of so munificent a bene&c- 

the pleasure of the founder, he would tor.** — Boyle's Worhs^ vol. iv. p. 517, 

commend so stately a fabric, without folio edition. 
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accurate knowledge of the former, till perfected by the discovery 
of the latter, afford satisfaction to an inquisitive and scientific 
mind. Every anatomist, accordingly, whatever his metaphy- 
sical creed may be, proceeds in his researches upon the maxim, 
that no organ exists without its appropriate destination ; and 
although he may often fail in his attempts to ascertain what 
this destination is, he never carries his scepticism so far, as for 
a moment to doubt of the general principle. I am inclined to 
think, that it is in this way the most important steps in physio- 
logy have been gained; the curiosity being constantly kept 
alive by some new problem in the animal machine, and at the 
same time, checked in its wanderings by an irresistible convic- 
tion that nothing is made in vain. The memorable account 
given by Mr. Boyle of the circumstances which led to the dis- 
covery of the circulation of the blood, is but one of the many 
testimonies which might be quoted in confirmation of this 
opinion. 

" I remember, that when I asked our famous Harvey, in the 
only discourse I had with him, (which was but a little while 
before he died,) what were the things which induced him to 
think of a circulation of the blood ? He answered me, that 
when he took notice that the valves in the veins of so many 
parts of the body were so placed, that they gave free passage to 
the blood towards the heart, but opposed the passage of the 
venal blood the contrary way, he was invited to think, that so 
provident a cause as Nature had not placed so many valves 
without design; and no design seemed more probable than 
that, since the blood could not well, because of the interposing 
valves, be sent by the veins to the limbs, it should be sent 
through the arteries, and return through the veins, whose 
valves did not oppose its course that way."^ 

* Boyle's Wbrks^ vol. iv. p. 539, folio commonly asBigned to him among the 

edit. — See OtUlines of Moral Philoso- improvers of science. The late Dr. 

phy^ §§ 282, M€q, (Tnfra^ vol. vi.) William Hunter has said, that after the 

The reasoning here ascribed to Har- discovery of the valves in the veins, 

vey seems now so very natural and ob- which Harvey learned, while in Italy, 

vious, that some have been disposed to from his master Fabricius ab Aquapend- 

question his claim to the high rank ente, the remaining step might easily 
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This perception of design and contrivance is more peculiarly 
impressive, when we contemplate those instances in the animal 
economy, in which the same effect is produced in different com- 
binations of circmnstances by different means ; when we com- 
pare, for example, the circulation of the blood in the foetus, 
with that in the body of the animal after it is bom. On such 
an occasion, how is it possible to withhold the assent from the 
ingenious reflection of [our Scottish] Baxter ! — " Art and means 
are designedly multiplied, that we might not take it for the 
effects of chance ; and, in some cases, the method itself is differ- 
ent, that we might see it is not the effect of surd necessity."* 



have been made by any person of com- 
mon abilities. "This discovery," be 
observes, "set Harvey to work upon 
the tise of the heart and vascular sys- 
tem in animals ; and, in the course of 
some years, he was so happy as to dis- 
cover, and to prove beyond all possi- 
bility of doubt, the circulation of the 
blood." He afterwards expresses his 
astonishment that this discovery should 
have been left for Harvey; adding, 
that " Providence meant to reserve it 
for A»m, and would not let men see tohat 
wan before them, nor understand what 
they read." — Hunter's Introductory 
Lectures, p. 42, et seq. 

Whatever opinion be formed on this 
point, Dr. Hunter's remarks are valu- 
able as an additional proof of the regard 
paid by anatomists to Final Causes, in 
the study of physiology. 

See aJso HaJler; Elementa Physio- 
logice, torn. i. p. 204. 

' Inquiry into the Nature of the 
Human Soul, vol. i. p. 136. 3d edit 

The following passage from an old 
English divine, may be of use for the 
farther illustration of this argument. I 
quote it with the greater confidence, as 
I find that the most eminent and origi- 
nal physiologist of the present age (M. 
Cuvier) has been led, by his enlightened 
researches concerning the laws of the 



animal economy, into a train of think- 
ing strikingly similar. 

" Man is always mending and alter- 
ing his works ; but nature observes the 
same tenor, because her works are so 
perfect that there is no place for amend- 
ments, nothing that can be reprehended. 
The most sagacious men in so many ages 
have not been able to find any flaw in 
these divinely contrived and formed 
machines : no blot or error in this great 
volume of the world, as if anything had 
been an imperfect essay at the first; 
nothing that can be altered for the 
better; nothing but if it were altered 
would be marred. This could not have 
been, had man's body been the woik of 
chance, and not counsel and Providence. 
Why should there be constantly the 
same parts ? Why should they retain 
constantly the same places ? Nothing 
so contrary as constancy and chance. 
Should I see a man throw the same num- 
ber a thousand times together upon but 
three dice, could you persuade me that 
this were accidental, and that there was 
no necessary cause for it ? How much 
more incredible then is it, that con- 
stancy in such a variety, such a multi- 
plicity of parts, should be the result of 
chance? Neither yet can these works 
be the effects of Necessity or Fate, for 
then there would be the same constancy 
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The study of comparative anatomy leads, at every step, so 
directly and so manifestly to the same conclusion, that even 
those physiologists who had nothing in view but the advance- 
ment of their own science, unanimously agree in recommending 
the dissection of animals of different kinds, as the most effec- 
tual of all helps for ascertaining the functiona of the various 
organs in the human frame ; — tacitly assuming, as an incon- 
trovertible truth, that in proportion to the variety of means by 
which the same effect is accomplished, the presumption in- 
creases, that this effect was an end in the contemplation of the 
artisi " The intention of nature," says one author, " in the 
formation of the different parts, can nowhere be so well learned 
as from comparative anatomy ; that is, if we would understand 
physiology, and reason on the functions of the animal economy, 
we must see how the same end is brought about in other 
speciea — We must contemplate the part or organ in diffei^ent 
animals; its shape, position, and connexion with the other 
parts ; and observe what thence arises. If we find one com- 
mon EFFECT constantly produced, though in a very different 
way, we may safely conclude that this is the vse or function of 



observed in the smaller as well as in the 
larger parts and vessels ; whereas, there 
we see Nature doth, as it were, sport 
itself, the minute ramifications of all 
the vessels, veins, arteries, and nerves, 
infinitely varying in individuals of the 
same species, so that they are not in 
any two alike." — Ray*8 Wisdom of Ood 
in the Creation. 

" Nature," says Cuvier, " while con- 
fining herself strictly within those limits 
which the conditions necessary for exist- 
ence prescribed to her, has yielded to 
her spontaneous fecundity wherever 
these conditions did not limit her opera- 
tions ; and without ever passing beyond 
the small number of combinations, that 
can be realized in the essential modifi- 
cations of the important organs, she 
seems to have given full scope to her 
fancy, in filling up the subordinate 



parts. With respect to these, it is not 
inquired whether an individual form, 
whether a particular arrangement, be 
necessaiy; it seems often not to have 
been asked, whether it be even useful 
in order to reduce it to practice, it is 
sufficient that it be possible, that it de- 
stroy not the harmony of the whole. 
Accordingly, as we recede from the 
principal organs, and approach to those 
of less importance, the varieties in 
structure and appearance become more 
numerous ; and when we arrive at the 
surface of the body, where the parts 
the least essential, and whose injuries 
are the least momentous, are necessarily 
placed, the number of varieties is so 
great, that the coig'oined labours of 
naturalists have not yet been able to 
give us an adequate idea of them." — 
Lemons d^ Anatomic Comparie. 
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the part — This reafloning can never betray us, if we are but 
sure of the facta"^ 

The celebrated Albinus expresses himself to the same pur- 
pose in his preface to Harve/s ExercitcUio de Motu Cordis, 
^^ Incidenda autem animalia, quibus partes iUae quarum actiones 
quaerimus esedem atque homini sunt, aut certe similes iis ; ex 
quibus sine metu erroris judicare de Ulis hominis liceat. Quin 
et reliqua, si modo aliquam habeant ad hominem similitudinem, 
idonea sunt ad aliquod suppeditandum." 

If Bacon had lived to read such testimonies as these in &vour 
of the investigation of Final Causes ; or had witnessed the dis- 
coveries to which it has led in the study of the animal economy, 
he would, I doubt not, have readily admitted, that it was not 
altogether uninteresting and unprofitable, even to \he physical 
inquirer. Such, however, is the influence of an illustrious 
name, that in direct opposition to the evidence of historical 
facts, the assertion of the complete sterility of all these spe- 
culations is, to the present day, repeated, with undiminished 
confidence, by writers of unquestionable learning and talents. 
In one of the most noted physiological works which have lately 
appeared on the Continent, Bacon's apophthegm is cited more 
than once with unqualified approbation ; although the author 
candidly owns that it is difficult for the most reserved philo- 
sopher always to keep it steadily in view in the course of his 
inquiries.* 

The prejudice against final causes, so generally avowed by 
the most eminent philosophers of France, during the eighteenth 
century, was first introduced into that country by Descartes. 
It must not, however, be imagined, that in the mind of this 
great man it arose from any bias towards atheism. On the 
contrary, he himself tells us, that his objection to the research 
of uses or ends was foimded entirely on the presumptuous con- 

^ LetUTf by an ADonymous Corre- sterile: mais il estbiendifiBcile IL lliom- 
npondent, prefixed to Monro's Compara- me le pins reserve, de n*y avoir jamais 
five AfMtomy. London, 1744. recours dans ses explications." — Map- 

ports du Physique et du Moral de 

• " Je regardc, avec le grand Bacon, V Homme. Par M. le Senateur Cabttnis. 
)a philosopbie des causes finales corame Tome i. p. 352. Paris, 1805. 
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fidence which it seemed to argue in the powers of human 
reason ; as if it were conceivable that the limited faculties of 
man could penetrate into the counsels of Divine Wisdom. Of 
the existence of God he conceived that a demonstrative proof 
was afforded by the idea we are able to form of a Being in- 
finitely perfect, and necessarily existing; and it has with 
some probability been conjectured, that it was his partiality to 
this new argument of his own, which led him to reject the 
reasonings of his predecessors in support of the same conclu- 
sion.^ 

To this objection of Descartes, an elaborate, and in my 
opinion a most satisfactory reply, is to be found in the works of 
Mr. Boyle. The principal scope of his Essay may be collected 
from the following short extract 

" Suppose that a countryman being in a clear day brought 
into the garden of some famous mathematician, should see 
there one of those curious gnomonic instruments, that shew at 
once the place of the sim in the zodiac, his declination from 
the equator, the day of the month, the length of the day, &c., 
&C. It would indeed be presumption in him, being un- 
acquainted both with the mathematical disciplines, and the 
several intentions of the artist, to pretend or think himself able 
to discover all the ends for which so curious and elaborate a 
piece was framed ; but when he sees it furnished with a style, 
with horary lines and numbers, and, in short, with all the re- 
quisites of a sun-dial, and manifestly perceives the shadow to 

* " Nallas unqnam rationes circa res hendo ; cum enim jam sciam naturam 

naturaleB a fine quam Bens aut natura meam esse valde infirmam et limitatam, 

in iis faciendis sibi proposuit desume- Dei antem naturam esse immensam, in- 

mns; qnia non tantum debemus nobis comprehensibilem, infinitam, ex hoc 

arrogare ut ejus consiliorum participes satis etiam scio innumerabilia ilium 

DOS esse putemus.** — (Prtfici-pia, pars i. posse quorum causas ignorem ; atque 

8 28.) " Dum hiec perpendo attentius, oh hanc umcam rationem totum iUud 

occurrit primd non mihi esse mirandum causarum genus quod a fine peti iolet 

si quiedam a Deo fiant quorum rationes in rehw physicis nuUum usum hahere 

non intelligam ; nee de ^*us existentia existimo / non enim absque temeritate 

ideo esse dubitanduro, quod forte quae- me puto posse investigare fines Dei." — 

dam alia esse experiar quae quare, vel MedUatio Quarta. 
quomodo ab illo facta sint non compre- »See Note C C. 
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mark from time to time the hour of the day, it would be no 
more a presumption than an error in him to conclude, that 
(whatever other uses the instrument was fit or was designed 
for) it is a sun-dial that was meant to shew the hour of the 
day.''^ 

With this opinion of Boyle that of Newton so entirely coin- 
cided, that (according to Maclaurin) he thought the considera- 
tion of final causes esaential to true philosophy, and was accus- 
tomed to congratulate himself on the effect of his writings in 
reviving an attention to them, after the attempt of Descartes 
to discard them from physics. On this occasion, Maclaurin 
has remarked, ^^ that of all sort of causes, final causes are the 
most clearly placed in our view ; — and that it is difficult to 
comprehend why it should be thought arrogant to attend to 
the design and contrivance that is so evidently displayed in 
nature, and obvious to all men ; — to maintain, for instance, 
that the eye was made for seeing, though we may not be able 
either to account mechanically for the refraction of light in its 
coats, or to explain how the image is propagated from the retina 
to the minA^ It is Newton's own language, however, whidi 
alone can do justice to his sentiments on the present subject 

" The main business of natural philosophy is to argue from 
phenomena, without feigning hypotheses, and to deduce causes 
from effects till we come to the very first cause, which certainly 
is not mechanical ; and not only to unfold the mechanism of 
the world, but chiefly to resolve these and such like questions: 

* In the same Essay, Mr. Boyle has success) to ky down logical nilca for the 

ofTered some very judicious strictures on investigation of ends. To this study, 

the abuses to which the research of final which he was anxious to form into a 

causes is liable, when incautiously and separate science, he gave the very ill 

presumptuously pursued. An abstract chosen name of THiciogU; a name, if 

of these, accompanied with a few illus- I am not mistaken, first suggested by 

trations from later writers, might form Wolfius. — For some valuable fragments 

an interesting chapter in a treatise of of his intended work with respect to it, 

inductive logic. see the Aceamd of his JUfe and Writ- 

The subject has been since prose- inga by his friend M. Ih!-evo8t« (Geneva, 

cuted with considerable ingenuity by 1806.) 

Le Sago of Geneva, who has even at- • Account of Newton^s PhUosaphical 

tempted (and not altogether without Discoveries, Book i, chap. ii. 
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Whence is it, that Nature does nothing in vain ;* and whence 
arises all thai order and beauty which we'see in the world ? — 
How came the bodies of animals to be contrived with so much 
art, and for ivhaJt ends loere their several parts f Was the eye 
contrived without skill in optics, and the ear without know- 
ledge of sounds ?"^ 

In multipljing these quotations, I am well aware that autho- 
rities are not arguments ; but when a prejudice to which 
authority alone has given currency is to be combated, what 
other refutation is likely to be eflfectual ? 

After all, it were to be wished that the scholastic phrase 
final cause could, without affectation, be dropped from our 
philosophical vocabulary ; and some more unexceptionable 
mode of speaking substituted instead of it In this elementary 
work I have not presumed to lay aside entirely a form of ex- 
pression consecrated in the writings of Newton, and of his 
most eminent followers ; but I am fully sensible of its impro- 
priety, and am not without hopes that I may contribute some- 
thing to encouralge the gradual disuse of it, by the indiscrimi- 
nate employment of the words ends and uses to convey the 
same idea. Little more, perhaps, than the general adoption of 
one or other of these terms is necessary, to bring candid and 
reflecting minds to a uniformity of language as well as of sen- 
timent on the point in question. 

It was before observed, with respect to anatomists, that all 
of them without exception, whether professedly friendly or 
hostile to the inquisition of final causes, concur in availing 
themselves of its guidance in their physiological researches. A 
similar remark will be found to apply to other classes of scien- 
tific inquirers. Whatever their speculative opinions may be, 
the moment their curiosity is fairly engaged in the pursuit of 
truth, either physical or moral, they involuntarily, and often 
perhaps unconsciously, submit their understandings to a logic 
borrowed neither from the schools of Aristotle nor of Bacon. 

* Newton here refers to the axiom of fikurnf, — •pJJ» IkktswHf, wt^trriif, i(yiie, 
the Arigtotclic Philosophy, that " Nature Tt^U^yot, &c. — £d. 
{or Ood) does nothing in vr(in;^'—9h'h\i * Newton's Optics, Query 28. 
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The ethical system (for example) of those ancient philosophers 
who held that Virttie consists in following Nature, not only 
involves a recognition of final causes, but represents the study 
of them, in as far as regards the ends and destination of our 
own being, as the great business and duty of life.^ The system, 
too, of those physicians who profess to follow Nature in the 
treatment of diseases, by watching and aiding her medicative 
powers, assumes the same doctrine as its fundamental principla 
A still more remarkable illustration, however, of the influence 
which this species of evidence has over the belief, even when 
we are the least aware of its connexion with metaphysical con- 
clusions, occurs in the history of the French Economical 
SysteuL Of the comprehensive and elevated views which at 
first suggested it, the title of Phystocratie^ by which it was 
early distinguished, affords a strong presumptive proof ; and 
the same thing is more fully demonstrated, by the frequent re- 
currence made in it to the physical and moral laws of Nature, 
as the unerring standard which the legislator should keep in 
view in all his positive institutions.* I do not speak at present 
of the justness of these opiniona I wish only to remark, that 
in the statement of them given by their original authors, it is 
taken for granted as a truth self-evident and indisputable, not 
merely that benevolent design is manifested in all the physical 
and moral arrangements connected with this globe, but that 
the study of these arrangements is indispensably necessary to 
lay a solid foundation for political science. 

The same principles appear to have led Mr. Smith into that 

* " DiscitG, iniseri, et caiisas cognoscite renim ; 
Quid siimus, et quidnam victari gignimur." — 

Persius, [Sat. iii. v. 66, seq.] 

Epictetus, [Man. c. 46.] 

* " Ces lois forment ensemble ce qti*on par consequent, la base du govemeroent 

appele la hi natureUe. Tons les le plus par£fut, et la regie fondamentale 

hommes et toutes les puissances hu- de toutes les loiz positives ; car les loix 

maines doivent etre sounds 4 ces lois positiyes ne sent que des loix de mann- 

Bouveraines, institutes par I'etre su- tendon relatives k Pordre naturel 6vi- 

preme : elles sont immuablcs et irrefrag- demment le plus avantagcux au genre 

ables, et les meilleurs loix possibles ; et humain." — QueRuav. 
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train of thinking which gave birth to his inquiries concerning 
National Wealth. *^ Man," he observes in one of his oldest 
manuscripts now extant, *^ is generally considered by states- 
men and projectors as the materials of a sort of political 
mechanic& Projectors disturb Nature in the course of her 
operations in human affairs, and it requires no more than to let 
her alone, and give her fair play in the pursuit of her own de- 
signs." And in another passage : " Little else is requisite to 
carry a state to the highest degree of opulence from the lowest 
barbarism, but peace, easy taxes, and a tolerable administration 
of justice, all the rest being brought about by the natural 
course of things. All governments which thwart this natural 
course; which force things into another channel; or which 
endeavour to arrest the progress of society at a particular point, 
are unnatural, and to support themselves are obliged to be op- 
pressive and tyrannical"^ Various other passages of a similar 
import might be quoted, both from his Wealth of Nations, and 
from his Theory of Moral Sentiments. 

This doctrine of Smith and Quesnay, which tends to simplify 
the theory of legislation, by exploding the policy of those com- 
plicated checks and restraints which swell the municipal codes 
of most nations, has now, I believe, become the prevailing creed 
of thinking men all over Europe ; and, as conmionly happens to 
prevailing creeds, has been pushed by many of its partisans far 
beyond the views and intentions of its original authors. Such, 
too, is the effect of fashion on the one hand, and of obnoxious 
phrases on the other, that it has found some of its most zealous 
abettors and propagators among writers who would, without a 
moment's hesitation, have rejected as puerile and superstitious, 
any reference io final causes in a philosophical discussion. 

[Subsection] n. — Danger of confounding Final with Physical Causes 
in the Philosophy of the Human Mind. 

Having said so much upon the research of Final Causes in 
Physics^ properly so called, I shall subjoin a few remarks on 
its application to the Philosophy of the Human Mind; — 

' Biographical Memoirs of Smilh, Bobertson, and Beid, p. 100. [Infra^ vol. ix.] 
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a science in which the just rules of investigation are as yet far 
from being generally understood. Of this no stronger proof 
can be produced, than the confusion between final and efficient 
causes, which perpetually recurs in the writings of our latest 
and most eminent moralists. The same confusion, as I have 
abeady observed, prevailed in the physical reasonings of the 
Aristotelians ; but since the time of Bacon, has been so com- 
pletely corrected, that in the wildest theories of modern natu- 
ralists, hardly a vestige of it is to be traced. 

To the logical error just mentioned it is owing, that so many 
false accoimts have been given of the principles of human con- 
duct, or of the motives by which men are stimulated to action. 
When the general laws of our internal frame are attentively 
examined, they will be found to have for their object the hap- 
piness and improvement both of the individual and of society. 
This is their Final Cause, or the end for which we may pre- 
sume they were destined by our Maker. But in such cases, it 
seldom happens, that while Man is obeying the active impulses 
of his nature, he has an idea of the ultimate ends which he is 
promoting, or is able to calculate the remote eflfects of the 
movements which he impresses on the little wheels around him. 
These active impulses, therefore, may in one sense be considered 
as the efficient causes of his conduct, inasmuch as they are the 
means employed to determine him to particular pursuits and 
habits ; and as they operate (in the first instance, at least) 
without any reflection on his part on the purposes to which 
they are subservient. Philosophers, however, have in every 
age been extremely apt to conclude, when they had discovered 
the salutary tendency of any active principle, that it was from 
a sense or foreknowledge of this tendency that the principle de- 
rived its origin. Hence 'have arisen the theories which attempt 
to account for all our actions from self-love, and also those 
which would resolve the whole of morality, either into political 
views of general expediency, or into an enlightened regard to 
our own best interesta 

I do not know of any author who has been so completely 
aware of this common error as Mr. Smith. In examining the 



Digitized by LjOOQIC 



CHAP. IV. — ^LOGIC OF INDUCTION. (§ 6.) 351 

principles connected with our moral constitution, he always 
treats separately of their fined cavses, and of the mechanism 
(as he calls it) by which nature accomplishes the effect ; and 
he has even been at pains to point out to his successors the 
great importance of attending to the distinction between these 
two speculations. " In every part of the universe, we observe 
means adjusted with the nicest artifice to the ends which they 
are intended to produce ; and in the mechanism of a plant or 
animal body, admire how everything is contrived for advancing 
the two great purposes of nature, the support of the individual, 
and the propagation of the species. But in these, and in all 
such objects, we still distinguish the efficient from the final 
cause of their several motions and organizations. The diges- 
tion of the food, the circulation of the blood, and the secretion 
of the several juices which are drawn from it, are operations 
all of them necessary for the great purposes of animal life ; yet 
we never endeavour to account for them from those purposes 
as from their efficient causes, nor imagine that the blood circu- 
lates, or the food digests, of its own accord, and with a view 
or intention to the purposes of circulation or digestion. The 
wheels of the watch are all admirably adapted to the end for 
which it was made, the pointing of the hour. All their various 
motions conspire in the nicest manner to produce this effect 
If they were endowed with a desire and intention to produce 
it, they could not do it better. Yet we never ascribe any such 
intention or desire to them, but to the watchmaker, and we 
know that they are put into motion by a spring, which intends 
the effect it produces as little as they do. But though, in 
accounting for the operations of bodies, we never fail to distin- 
guish, in this manner, the efficient from the final cause, in 
accounting for those of the mind, we are apt to confound these 
two different things with one another. When, by natural 
principles, we are led to advance those ends which a refined 
and enlightened reason would recommend to us, we are very 
apt to impute to that reason, as to their efficient cause, the 
sentiments and actions by which we advance those ends, and to 
imagine that to be the wisdom of Man, which, in reality, is the 
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wisdom of Qod. Upon a superficial view, this cause seems 
sufficient to produce the effects which are ascribed to it ; and 
the system of Human Nature seems to be more simple and 
agreeable, when aU its different operations are, in this manner, 
deduced from a single principle."^ 

These remarks apply with peculiar force to a theory of 
morab which has made much noise in our own times; — a 
theory which resolves the obligation of all the different virtues 
into a sense of their utility. At the time when Mr. Smith 
wrote, it had been recently brought into fashion by the ingenious 
and refined disquisitions of Mr. Hume ; and there can be little 
doubt, that the foregoing strictures were meant by the author 
as an indirect refutation of his friend's doctrines. 

The same theory (which is of a very ancient date^ has been 
since revived by Mr. Godwin, and by the late excellent Dr. 
Paley. Widely as these two different writers differ in the 
source whence they derive their rule of conduct, and the 
aanctiona by which they enforce its observance, they are per- 
fectly agreed about its paramount authority over every other 
principle of action. " Whatever is expedient" says Dr. Paley, 
"is right. It is the utility of any moral rule alone which 
constitutes the obligation of it* ... . But then, it must be 
expedient on the whole, at the long run, in all its effects, col- 
lateral and remote, as well as those which are immediate and 
direct; as it is obvious, that, in computing consequences, it 
makes no difference in what way, or at what distance they 
ensue."* Mr. Gtodwin has nowhere expressed himself, on this 

* Theory cf Moral SeniitnentSf toL i. pediency. " Moral philosophy cannot 
p. 216, e< seq. 6th edit. pronounce that any rale of morality ib 

• " Ipsa ntiUtae, jnsti prope mater et «° "^^^ f ^ ^""^ *^ °*> exceptions; 

»qm."-Horace, Sat. Kb. I. iii. 93. "^^J' «^ ***« ^*^«^ .^^ .^ «^*» «*°^- 

pnse these exceptions within any pre- 

^Principles of Moral and P6UHcal ^^,^g description. She confesses, that 

PhUoaophy, vol. i. p. 70, 6th edit ^^^ obligation of eveiy law depends 

^ Ibid. p. 78. upon its ultimate utility ; that this 

In another part of his work, Dr. utility having a finite and determinate 

Paley explicitly asserts, that every value, situations may be feigned, and 

moral rule is liable to be superseded in consequently may possibly arise, in 

particular cases on the ground of ex- which the general tendency is out- 
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fundamental question of practical ethics, in terms more decided 
and unqualified. 

The observations quoted from Mr. Smith on the proneness 
of the mind, in moral speculations, to confound together 
efficient and final causes, furnish a key to the chief difficulty 
by which the patrons of this specious but very dangerous 
system have been misled. 

Among the qualities connected with the different virtues, 
there is none more striking than their beneficial influence on 
social happiness; and, accordingly, moralists of all descrip- 
tions, when employed in enforcing particular duties, such as 
justice, veracity, temperance, wid the various charities of 
private life, never fail to enlarge on the numerous blessings 
which follow in their train. The same observation may be 
applied to adf-interest ; inasmuch as the most effectual way 
of promoting it is universally acknowledged to be by a strict 
and habitual regard to the obligations of morality. In conse- 
quence of this unity ofdesign, which is not less conspicuous in 
the moral than in the natural world, it is easy for a philosopher 
to give a plausible explanation of aU our duties from one prin- 
ciple ; because the general tendency of aU of them is to de- 
termine us to the same course of life. It does not, however, 
follow from this, that it is from such a comprehensive survey 
of the consequences of human conduct, that our ideas of right 
and wrong are derived ; or that we are entitled, in particular 
cases, to form rules of action to ourselves, drawn from specula- 
tive conclusions concerning HhQ final causes of our moral consti- 
tution. If it be true (as some theologians have presumed to 
assert) that benevolence is the sole principle of action in the 
Deity, we must suppose that the duties of veracity and justice 
were enjoined by Him, not on account of their intrinsic recti- 
tude, but of their utility : but still, with respect to man, these 
are sacred and indispensable laws — ^laws which he never trans- 
gresses, without incurring the penalties of self-condemnation 

weighed by the enormity of the par- act of daty to break the rule, as it is 
ticular mischief; and of coarse, where on other occasions to obserre it." — ^Vol. 
ultimate utility renders it as much an ii. p. 411. 

VOL. III. Z 
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and remorse: And indeed if, without the guidance of any 
internal monitor, he were left to infer the duties incumbent on 
him from a calculation wid comparison of remote effects, we 
may venture to affirm, that there would not be enough of 
virtue left in the world to hold society together. 

To those who have been accustomed to reflect on the general 
analogy of the human constitution, and on the admirable adap- 
tation of its various parts to that scene in which we are destined 
to act, this last consideration will, independently of any examin- 
ation of the fact, suggest a very strong presumption a priori 
against the doctrine to which the foregoing remarks relate. 
For, is it at all consonant with the other arrangements, so 
wisely calculated for human happiness, to suppose that the 
conduct of such a fallible and short-sighted creature as Man, 
would be left to be regulated by no other principle than the 
private opinion of each individual concerning the ea^ediency 
of his own actions? or, in other words, by the conjectures 
which he might form on the good or evil resulting on the whole 
from an endless train of future contingencies ? Were this the 
case, the opinions of mankind, with respect to the rules (rf 
morality, would be as various as their judgments about the pro- 
bable issue of the most doubtful and difficult determinations in 
politics. Numberless cases might be fancied, in which a per- 
son would not only daim merit, but actually possess it, in 
consequence of actions which are generally regarded with in- 
dignation and abhorrence : for, unless we admit such duties as 
justice, veracity, and gratitude, to be immediately and impera- 
tively sanctioned by the authority of reason and of conscience, 
it follows, as a necessary inference, that we are hound to violate 
them, whenever, by doing so, we have a prospect of advancing 
any of the essential interests of society ; or (which amounts to 
the same thing) that a good end is sufficient to sanctify what- 
ever means may appear to us to be necessary for its accom- 
plishment. Even men of the soundest and most penetrating 
understandings might frequently be led to the perpetration of 
enormities, if they had no other light to guide them but what 
they derived from their own uncertain anticipations of futurity. 
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And when we consider how small the number of such men is, 
in comparison of those whose judgments are perverted by the 
prejudices of education and their own selfish passions, it is easy 
to see what a scene of anarchy the world would become. Of 
this, indeed, we have too melancholy an experimental proof, 
in the history of those individuals who have in practice adopted 
the rule of general eocpediency as their whole code of morality ; 
a rule which the most execrable scourges of the human race 
have in all ages professed to follow, and of which they have 
uniformly availed themselves, as an apology for their deviations 
from the ordinary maxims of right and wrong. 

Fortunately for mankind, the peace of society is not thus 
entrusted to accident, the great rules of a virtuous conduct 
being confessedly of such a nature as to be obvious to every 
sincere and well-disposed mind. And it is in a peculiar degree 
striking, that, while the iJieory of ethics involves some of the 
most abstruse questions which have ever employed the human 
faculties, the moral judgments and moral feelings of the most 
distant ages and nations, with respect to all the most essential 
duties of life, are one and the same.^ 

Of this theory of utility, so strongly recommended to some 
by the powerfiil genius of Hume, and to others by the well- 
merited popularity of Paley, the most satisfactory of all refiita- 
tions is to be found in the work of Mr. Grodwin. It is unneces- 
sary to inquire how far the practical lessons he has inculcated 
are logically inferred from his fundamental principle ; for al- 
though I apprehend much might be objected to these, even on 
his own hypotheses, yet, if such be the conclusions to which, in 
the judgment of so acute a reasoner, it appeared to lead with 
demonstrative evidence, nothing farther is requisite to illustrate 
the practical tendency of a system, which, absolving men from 
the obligations imposed on them with so commanding an 
authority by the moral constitution of human nature, abandons 

* " Si quid rectissimum sit, qiueri- mur expedire, nisi quod rectum hones- 

mus ; perspicuum est Si quid maxinid tumque sit ; non potest esse dubium, 

ezpediat ; obscurum. Siu ii sumus, qui quid &ciendum nobis sit.'' — Cicero, Ep. 

profectd esse debemus, ut nihil arbitre- ad Fam, iv. 2. 
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every individual to the guidance of his own narrow views con- 
cerning the complicated interests of political society.^ 

One very obvious consideration seems to have entirely escaped 
the notice of this, as well as of many other late inquirers : That, 
in ethical researches, not less than in those which relate to the 
material universe, the business of the philosopher is limited to 
the analytical investigation of general laws from the observed 
phenomena ; and that if, in any instance, his conclusions should 
be found inconsistent with acknowledged &cts, the former must 
necessarily be corrected or modified by the latter. On such 
occasions, the ultimate appeal must be always made to the 
moral sentiments and emotions of the human race. The repre- 
sentations, for example, which we read with so much delig^t^ 
in those poets, of whatever age and country, who have most 
successfully touched the human heart, — of the heroical sacrifices 
made to gratitude, to parental duty, to filial piety, to conjugal 
affection, — are not amenable to the authority of any ethical 
theory, but are the most authentic records of the phencmiena 
which it is the object of such theories to generalize. The sen- 
timent of Publius Syrus — Omne dixeris mdledictum^ quum 



* It is remarkable that Mr. Hume, by 
far the ablest advocate for the theory in 
question, has indirectly acknowledged 
its inconsistence with some of the most 
important facts which it professes to 
explain. " Though the heart^^ he ob- 
serves in the 5th section of his Inquiry 
concerning MoraUf " takes not part 
entirely with those general notions, nor 
regulates all its love and hatred by the 
universal abstract differences of vice 
and virtue, without regard to self, and 
the persons with whom we are more 
intimately connected; yet have these 
moral differences a considerable influ- 
ence, and being sufficient, at least, for 
discourse, serve all the purposes in 
company, on the theatre, and in the 
schools.'' — On this passage, the follow- 
ing very curious note is to be found at 
the end of the volume ; a not« (by the 
way) which deserves to be added to the 



other proofs already given of the irresis- 
tible influence which the doctrine of 
final causes occasionally exercises over 
the most sceptical minds. " It is wis<^f 
ordained by nature^ that private con- 
nexions should commonly prevail over 
universal views and considerations ; 
otherwise our affections and actions 
would be dissipated and lost, for want 
of a proper limited object." — ^Does not 
this remaik imply an acknowledgment, 
First, that the principle of general ex- 
pediency (the sole principle of virtuous 
conduct, according to Mr. Hume, in oar 
most important transactions with our 
fellow-creatures) would not contribute 
to the happiness of society, if men 
should commonly act upon it ; and, Se- 
condly, that some provision is made in 
our moral constitution, that we shall, 
in fact, be influenced by other motives 
in discharging the offices of private life? 
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ingraium hominem dtoceris* — speaks a language which accords 
with every feeling of an unperverted mind ; it speaks the lan- 
guage of Nature, which it is the province of the moralist not to 
criticise, but to listen to with reverence. By employing our 
reason to interpret and to obey this, and the other moral sug- 
gestions of the heart, we may trust with confidence, that we 
take the most effectual means in our power to augment the sum 
of human happiness ; but the discovery of this connexion be- 
tween virtue and utility is the slow result of extensive and 
philosophical combinations ; and it would soon cease to have a 
foundation in truth, if men were to substitute their own concep- 
tions of expediency, instead of those rules of action which are 
inspired by the wisdom of God.^ 

It must not be concluded, from the foregoing observations, 
that, even in ethical inquiries, the consideration of final causes 
is to be rejected. On the contrary, Mr. Smith himself, whose 
logical precepts on this subject I have "now been endeavouring 
to illustrate and enforce, has frequently indulged his curiosity 
in speculations about tises or advantages ; and seems plainly to 
have considered them as important objects of philosophical 
study, not less than efficient causea The only caution to be 
observed is, that the one may not be confoimded with the 
other. 

Between these two different researches, however, there is, both 
in physics and ethics, a very intimate connexion. In various 
cases, the consideration of final causes has led to the discovery 
of some general law of nature ; and in almost every case, the 
discovery of a general law clearly points out some wise arid 
beneficent purposes to which it is subservient. Indeed, it is 
chiefly the prospect of such applications which renders the 
investigation of general laws interesting to the mind.^ 

* The line (which was probably ingratum cum hominem dixeri$. It is 
quoted from memory) in the best edi- one of the Trochaics. — Ed. 
tions standa — Dixeriity maUdicta cuncta, * See Note D D. * See Note E E. 
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In the foregoing chapters of this Second Part, I have endea- 
voured to turn the attention of my readers to various important 
questions relating to the Human Understanding ; aiming, in 
the first place, to correct some fundamental errors in the theories 
commonly received with respect to the powers of intuition and 
of reasoning ; and, secondly, to illustrate some doctrines con- 
nected with the ground-work of the inductive logic, which have 
been either overlooked or misapprehended by the generality of 
preceding writers. The bulk to which the volume has already 
extended, renders it impossible for me now to attempt a detailed 
recapitulation of its contents : nor do I much regret the neces- 
sity of this omission, having endeavoured, in every instance, as 
far as I could, to enable the intelligent reader to trace the thread 
of my discussions. 

In a work professedly elementary, the frequent references 
made to the opinions of others may, at first sight, appear out of 
place ; and it may not unnaturally be thought that I liave too 
often indulged in critical strictures, where I ought to have con- 
fined myself to a didactic exposition of first principles. To this 
objection I have only to reply, that my aim is not to supplant 
any of the established branches of academical study ; but, by 
inviting and encouraging the young philosopher, when his aca- 
demical career is closed, to review, with attention and candour, 
his past acquisitions, to put him in the way of supplying what is 
defective in the present systems of education. I have accord- 
ingly entitled my book, Elements — not of Logic or of Pneuma- 
tology, but — of the Philosophy of the Human Mind; a study 

* Part Second is not, however, terminated in this volume. — Ed. 
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which, according to my idea of it, presupposes a general ac- 
quaintance with the particular departments of literature and of 
science, but to which I do not know that any elementary intro- 
duction has yet been attempted. It is a study, indeed, whereof 
little more perhaps than the dermrdB can be communicated by 
the mind of one individual to that of another. 

In proof of this, it is sufficient here to hint, (for I must not 
at present enlarge on so extensive a topic,) that a knowledge of 
the general laws which regulate the intellectual phenomena is, 
to the logical student, of little practical value, but asa prepara- 
tion for the study of Himself. In this respect, the anatomy of 
the mind differs essentially from that of the body, the structure 
of the former (whatever collateral aids may be derived from 
observing the varieties of genius in our fellow-creatures) being 
accessible to those alone who can retire into the deepest re- 
cesses of their own internal frame ; and even to th^e present- 
ing, along with the generic attributes of the race, many of the 
specific peculiarities of the individual. On this subject every 
writer, whose speculations are at all worthy of notice, must 
draw his chief materials from within ; and it is only by com- 
paring the conclusions of different writers, and subjecting all of 
them to the test of our personal experience, that we can hope 
to separate the essential principles of the human constitution 
from the unsuspected effects of education and of temperament,^ 
or to apply with advantage, to our particular circumstances, 
the combined results of our reading and of our reflections. The 
constant appeal which, in such inquiries, the reader is thus 
forced to make to his own consciousness and to his own judg- 
ment, has a powerful tendency to form a habit, not more essen- 
tial to the success of his metaphysical researches, than of all 
his other speculative pursuits. 

Nearly connected with this habit, is a propensity to weigh 

> I use the word temperament^ in this ployment of it are not wanting among 

instance, as synonymous with the idio- old English writers. One example, 

syncrasy of medical authors, a term directly in point, is quoted by Johnson 

which 1 thought might have savoured from Glanvill. " The understanding 

of affectation if applied to the mind, also hath its idiosyncraiiti, as well as 

although authorities for such an em- other faculties." 
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and to ascertain the exact import of words, one of the nicest 
and most difficult of all analytical processes, and that upon 
which more stress has been justly laid by our best modem logi- 
cians, than upon any other organ for the investigation of trutL 
For the culture of this propensity, no science is so peculiarly 
calculated to prepare the mind, as the study of its own opera- 
tions. He7*e the imperfections of words constitute the principal 
obstacle to our progress ; nor is it possible to advance a single 
step without struggling against the associations imposed by the 
illusions of metaphorical terms, and of analogical theories. 
Abstracting, therefore, from its various practical applications, 
and considering it merely as a gymnastic exercise to the reason- 
ing powers, this study seems pointed out by nature as the best 
of all schools for inuring the understanding to a cautious and 
skilful emplojTnent of language as the instrument of thought 

The two first chapters of this volume relate to logical ques- 
tions, on which the established opinions appear to me to pre- 
sent stumbling-blocks at the very threshold of the science. In 
treating of these, I have canvassed with freedom, but I hope 
with due respect, the doctrines of some illustrious moderns, 
whom I am proud to acknowledge as my masters ; of those, 
more particularly, whose works are in the highest repute in our 
British Universities, and whose errors I was, on that account, 
the most solicitous to rectify. For the space allotted to my 
criticisms on Condillac, no apology is necessary to those who 
have the slightest acquaintance with the present state of philo- 
sophy on the Continent, or who have remarked the growing 
popularity in this island, of some of his weakest and most ex- 
ceptionable theories. On various controverted points connected 
with the theory of evidence, both demonstrative and experi- 
mental, I trust, with some confidence, that I shall be found to 
have thrown considerable light ; in other instances, I have been 
forced to content myself with proposing my doubts, leaving the 
task of solving them to future inquirers. To awaken a dor- 
mant spirit of discussion, by pointing out the imperfections of 
generally received systems, is at least one step gained towards 
the farther advancement of knowledge. 
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It is justly and philosophically remarked by Burke, that 
^^ nothing tends more to the corruption of science than to suffer 
it to stagnate. These waters must be troubled before they can 
exert their virtues. A man who works beyond the surface of 
things, though he may be wrong himself, yet he clears the way 
for others, and may chance to make even his errors subservient 
to the cause of truth.*'^ 

The subsequent chapters, relative to the Baconian Logic, 
bear, all of them, more or less, in their general scope, on the 
theory of the intellectual powers, and on the first principles of 
human knowledge. In this part of my work, the reader will 
easily perceive, that I do not profess to deliver logical precepts ; 
but to concentrate, and to reflect back on the Philosophy of 
the Mind, whatever scattered lights I have been able to collect 
from the experimental researches to which that Philosophy has 
given birth. I have aimed, at the same time, (and I hope not 
altogether without success,) to give somewhat more of precision 
to the technical phraseology of the Baconian school, and of cor- 
rectness to their metaphysical ideas. 

Before concluding these speculations, it may not be improper 
to caution my readers against supposing, that when I speak of 
the Baconian school, or of the Baconian logic, I mean to as- 
cribe entirely to the Novum Organon the advances made in 
physical science, since the period of its publication. The sin- 
gular effects of this, and of the other inestimable writings of 
the same author, in forwarding the subsequent progress of 
scientific discovery, certainly entitle his name, far more than 
that of any other individual, to be applied as a distinguishing 
epithet to the modern rules of philosophizing ; but (as I have 
elsewhere observed) " the genius and writings of Bacon himself 
were powerfully infiuenced by the circumstances and character 
of his age : Nor can there be a doubt, that he only accelerated 
a revolution which was already prepared by many concurrent 
causes.** — My reasons for thinking so, which rest chiefly on 



^Inquiry into the SuUhne andBeavr ' Outlines of Moral PhiloBophy^ firbt 

Ufuly part i. sect. xix. priuted in 1793. [Elem, vol. i. p. 8.] 
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historical retrospects, altogether foreign to my present design, 
I must delay stating till another opportunity. 

To this observation it is of still greater importance to add, 
that in contrasting the spirit and the utility of the new Ic^c 
with those of the old, I have no wish to see the former sub- 
stituted, in our universities, in room of the latter. By a 
strange inversion in the order of instruction, Logic, instead of • 
occupying its natural place at the close of the academical 
course, has always been considered as an introduction to the 
study of the sciences ; and has accordingly been obtruded on 
the uninformed minds of youth, at their first entrance into the 
schools. While the syllogistic art maintained its reputation, 
this inversion was probably attended with little practical incon- 
venience ; the trite and puerile examples commonly resorted to 
for the illustration of its rules, presupposing a very slender 
stock of scientific attainments ; but now, when the word Logic 
is imiversally understood in a more extensive sense, as compre- 
hending, along with an outline of Aristotle's Orgtmon^ some 
account of the doctrines of Bacon, of Locke, and of their succes- 
sors, it seems indispensably necessary that this branch of educa- 
tion should be delayed till the understanding has acquired a wider 
and more varied range of ideas, and till the power of rejledion 
(the last of our faculties which nature unfolds) begins to solicit 
its appropriate nourishment What notions can be annexed to 
such words as analysis, synthesis, induction, experience, analogy, 
hypothetical and legitimate theories, demonstrative and moral 
certainty, by those whose attention has hitherto been exclusively 
devoted to the pursuits of classical learning ? A fluent command, 
indeed, of this technical phraseology may be easily communi- 
cated ; but it would be difficult to devise a more effectual expe- 
dient for misleading, at the very outset of life, the inexperienced 
and unassured judgment The perusal of Bacon's writings, in 
particular, disfigured as they are by the frequent use of quaint 
and barbarous expressions, suited to the scholastic taste of his 
contemporaries, ought to be carefully reserved for a riper age.^ 

* Haller mentions, in liis Elements of on the Btudy of logic in the tenth jear 
Phy^<floffifj that he was forced to enter of his age. " Memini rac annum natnm 
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In confirmation of this last remark, many additional argu- 
ments might be drawn from the peculiar circumstances in 
which Bacon wrote. At the period when he entered on his 
literary career, various branches of physical science were already 
beginning to exhibit the most favourable presages of future im- 
provement ; strongly inviting his original and powerftd mind 
to co-operate in the reformation of philosophy. The turn of 
his genius fortunately led him to employ himself chiefly in 
general suggestions for the advancement of learning; and 
leaving to others the task of inductive investigation, to aim 
rather at stating such rules as might direct and systematize 
their exertions. In his own experimental researches he was 
not very fortunate ; nor is much reliance to be placed on the 
facts recorded in his Histories. Perhaps the comprehensive- 
ness of his views diminished his curiosity with respect to the 
particular objects of science ; or, perhaps, he found the multi- 
plicity of his engagements in active life more consistent with 
speculations, in which the chief materials of his reasonings 
were to be drawn from his own reflections, than with inquiries 
which demanded an accurate observation of external pheno- 
mena, or a minute attention to experimental processes. In 
this respect, he has been compared to the Legislator of the 
Jews, who conducted his followers within sight of their destined 
inheritance, and enjoyed in distant prospect that promised land 
which he himself was not permitted to enter.^ 

decimnm, quo aTidns historiam et poesin The example of Mr. Smith, during 

devorassem, ad logioam, et ad Glauber- the short time he held the Professorship 

OU.NAM logicam ediscendam coactum of Logic at Glasgow, is worthy of imita- 

foisse, qii& nihil poterat esse, pro hujus- tion in those uniyersities which admit of 

modi hommicione, sterilios." — (Tomus similar deviations from old practices. For 

viii. pars secunda, p. 24, Lausannie, anaccountof his plan, see jBiogrropAtcoi 

177S.) It seems difficult to imagine Memoirs of Smithy Bobertsont and Beid, 

any attempt more extravagant than that p. 12, [vol. ix.] ; where I have inserted a 

of instructing a child, only ten years old, slight but masterly sketch of his acade- 

in the logic of the schools ; and yet it is mical labours, communicated to me by 

by no means a task so completely im- his pupil and friend, the late Mr. Millar, 
practicable, as to convey to a pupil al- * See CJowley^s Ode, prefixed to 

together unitiated in Uie Elements of Sprat's History of the BoycX Society, 
PhysieSf a distinct idea of the object and Nor does Bacon himself seem to have 

rules of the Novum Organon, been at all disposed to overrate the 
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The effect of this prophetic imagination in clothing his ideas, 
to a greater degree than a severe logician may approve, with 
the glowing colours of a poetical diction, was nnavoidable. 
The wonder is, that his style is so seldom chargeable with 
vagueness and obscurity; and that he has been able to be- 
queath to posterity so many cardinal and eternal truths, to 
which the progressive light of science is every day adding a 
new accession of lustre. Of these truths, however, (invaluable 
in themselves as heads or texts, pregnant with thought^) many 
— ^to borrow the expression of a Greek poet, [Pindar,] — "«otmd 
only to the intelligent;" while others present those confident 
but indefinite anticipations of intellectual regions yet undis- 
covered, which, though admirably calculated to keep alive and 
to nourish the ardour of the man of science, are more fitted 
to awaken the enthusiasm, than to direct the studies of youth. 
Some of them, at the same time, (and these, I apprehend, cannot 
be too early impressed on the memory,) are singularly adapted 
to enlarge and to elevate the conceptions; exhibiting those 
magnificent views of knowledge which, by identifying its 
progress with the enlargement of human power and of human 
happiness, ennoble the humblest exertions of literary in- 
dustry, and annihilate, before the triumphs of genius, the 
most dazzling objects of vulgar ambition. A judicious se- 
lection of such passages, and of some general and striking 
aphorisms from the Novum Organon, would form a useful 
manual for animating the academical tasks of the student; 



valne of his own contributions to Ex- tentes, hunc tractatnm nostmm nou ab> 

perimental Science. '* In rebus quibus- similcm esse censemus sonis illis et 

cunque difiScilioribus," he has observed pneludiis, quse pnetentant Musid, dum 

on one occasion, " non expcctandum est fides ad modulationem ooncinnant : 

Ut quis simul et serat et metat; sed Quae ipsa quidem auribus ingratum 

prseparatione opus est, ut per gradus quiddam et asperum exhibent ; at in 

maturescant." — But the most remark- causa sunt, ut quse sequuntur omnia 

able passage of this sort, T\'hich I re- sint suaviora : Sic nimirum nos in ani- 

collect in his writings, occurs towards mum induximus, ut in cithara Musarum 

the close of his great work, De Aug- conciunanda, et ad harmoniam veram 

mentis Scientiarum: — " Tandem igi- redigenda, operam navaremns, quo ab 

lur paululum respirantes, atque ad ea, aliis postea pulsentur chorclw, mcliorc 

qua; prrctervccti sumus, oculos rcflec- digito, aut plectro." 
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and for gradually condacting him from the level of the 
subordinate sciences, to the vantage-ground of a higher 
philosophy. 

Unwilling as I am to touch on a topic so hopeless as that of 
Academical Reform, I cannot dismiss this subject, without 
remarking, as a fact which, at some future period, will figure 
in literary history, that two hundred years after the date of 
Bacon's philosophical works, the antiquated routine of study, 
originally prescribed in times of scholastic barbarism and of 
popish superstition, should, in so many Universities, be still 
suffered to stand in the way of improvements, recommended at 
once by the present state of the sciences, and by the order 
which nature follows in developing the intellectual faculties. 
On this subject, however, I forbear to enlarge. Obstacles of 
which I am not aware may perhaps render any considerable 
innovations impracticable ; and, in the meantime, it would be 
in vain to speculate on ideal projects, while the prospect of 
realizing them is so distant and uncertain. 
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NOTES AND ILLUSTRATIONS 

TO PART SECOND, FIRST DIVISION. 



Note A, p. Z2.— Fundamental Laws of Belief. (§ 1.) 

Of the fault in Euclid's arrangement which I have here remarked, some of the 
ancient editors were plainly aware, as thej removed the two Theorems in question 
from the class of Axioms, and placed thorn, with at least an equal impropriety, in 
that of Postulates. " In quibusdam codicibus," says Dr. Gregory, *' Axiomata 10 
et 11 inter postulata numerantur." — Eudidie quce supersunt omnia. £x Recen- 
sione Davidis Gregoiii. Oxonii, 1703, p. 3. 

The 8th Axiom too in Euclid's enumeration is evidently out of its proper place. 
Ka) Tik ifm^il^evrm i*** iXXnXM Urn iXXnXtit Uri: — thus translated by Dr. Simson; 
" Magnitudes which coincide with one another, that is, which exactly fill the same 
space, are equal to one another." This, in truth, is not an axiom, but a definition. 
It is the defim'tion of geometrical equality; — the fundamental principle upon 
which the comparison of all geometrical magnitudes will be found ultimately to 
depend. 

For some of these slight logical defects in the arrangement of Euclid's Defini- 
tions and Axioms, an ingenious, and, I think, a solid apology, has been o£fered by 
M. Provost, in his BssaU de PhUosophie, According to this author, (if I rightly 
understand his meaning,) Euclid was himself fully aware of the olgections to 
which this part of his work is liable *, but found it impossible to obviate them, 
without incurring the still greater inconvenience of either departing from those 
modes of proof which he had resolved to employ exclusively in the composition of 
his Elements ;* or of revolting the student, at his first outset, by prolix and cir- 
cuitous demonstrations of manifest and indisputable truths. I shall distinguish 
by italics, in the following quotation, the clauses to which I wish more particularly 
to direct the attention of my reader. 

" Cost done rimperfection (peut-etre inevitable) de nos conceptions, qui a 

1 By {ntTodQcinir. for example, the Idea of aa pofsible, In delivering the Element! of Plane 
notion, which he baa studied to avoid, as much Geometry. 

VOL. IIT. 2 A 
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eDgag^ h fiiire entrer Ics axiomes pour quolque chose dans lea principea des 
Bciencea do raiaoimement pur. £t ils y font un double ofiScc. Lea una remplaoent 
dea d^finitiona. Lea autrea remplacent dea propositiona ausceptiblea d'etre de- 
montriea. J'en donnerai dea exemplea tir^a dea El^mena d^Euclide. 

" Lea axiomea remplacent quelqnefois dea definitiona tr^a faciles ft faire, comme 
celle da mot Umt. (£1. Ax. 9.) D'autres sv^4eiU h eertames dSfi/Mms diffieile$ 
et qu^on SviUj comme ceOes de la ligne droite et de Vcrn^ 

*' Quelquea axiomes remplacent des tbSoremea. JHgnore si (dana lea principei 
d*£uclide) Paxiome 11 pent etre d6montr6 (comme Tout cm Prodns et tant d'autrea 
anciena et modemes.) 8*11 petU Vitrei cet axiome supplie d une dimoMtratkn 
probahlement Idborieme, 

" Puisque lea axiomes ne font autre office que sapplcer ft des definidons et ft dea 
th^or^mes, on demandera peut-etre qu'on s'en passe. Obeerrons V*- Qu*tU ivttetU 
iouvent dee longueurs inutUes. 2^' Qu'Us trcmchent les disputes h V^poqu^ mema 
o& la science est imparfcdte, S®* Que s^U est un &at, auquel la science puisse ^en 
passer (ce qwje n^affirme point) U est du moins sage, et mSme indispensable^ de 
les employer, tawt que quelque insuffisance, dans ce degr€ de perfection ou Von 
tend, inierdit un ordre absohmient irr^prochable. Ajoutons 4^ Que dana cbaque 
acienoe 11 y a ordinairement un principe qu'on pourrdt appekr dominant, et qui 
par oette rabon aeule (et independamment de cellcs que je viens d*alleguer} a pam 
devoir §tre sorti, pour ainsi dire, du champ des definitions pour etre mis en rue 
sons forme d'axiome. Tel me paroit Stre en geom^trie le principe de congruence 
contenu dana le 8 Axiome d'Euclide." — Essais de PhUosopkie, torn. ii. pp. 30^ 
81, 82. 

These remarks go fiur, in my opinion, towards a justification of Euclid for the 
latitude with which he haa used the word Axiom in his Elements. As in treating, 
however, of the ftindamental lawa of human belief the utmost possible precision of 
language is indispensably necessary, I muat beg leave once more to remind my 
readers, that, in denying Axioms to be the first principles of reasoning in matiie- 
matics, I restrict the meaning of that word to such aa are aualogoua to the Jirst 
seven in EucUd's list, Locke, in what he has written on the subject, haa plainly 
understood the word in the same limited sense. 



Note B, p. ^—Fundamental Laws ofBel^f, ($ 3.) 

The prevalence in Lidia of an opinion bearing some resemblance to the Berke- 
leian Theoxy, may be urged as an ol:jection to the reaaoning in the text ; but, od 
examination, this reaembUmce will be found much slighter than has been generally 
apprehended. (See Philosophical Essays, pp. 81, 82, et seq. [Works, vol. v.. 
Essay ii., ch. 2].) On this point the fbllovring passage from Sir William Jones is 
decisive ; and the more so, as he himself haa fallen into the common mistake of 
identifying the Hindu belief with the conclusions of Berkeley and Hume. 

" The fundamental tenet of the Viddnii school consisted, not in denying the 
existence of matter, that is, of solidity, impenetrability, and extended Jigure, (to 
deny which would he lunacy,) hitt in correcting the poptdar notion of it, and in con- 
tending, that it has no essence independent of mental percq)tion, that existence 
and perceptibility are convertible terms, that external appearances and sensatioDa 
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are iUiiBory, and vxmld vanish into nothing j if the divine energy, which (done sus- 
tains them, were suspended hUfor a moment;^ an opinion which Epichannos and 
Plato seem to have adopted, and which has been maintained in the present century 
with great eloquence, but with little public applause ; partly because it has been 
misunderstood, and partly because it has been misapplied by the &lse reasoning of 
some unpopular writers, who are said to have disbelieved in the moral attributes of 
Gh>d, whose omnipresence, wisdom, and goodness, are the basis of the Indian phDo- 
sophy. I have not sufficient evidence on the subject to profess a belief in the doc- 
trine of the Viddnta, which human reason alone could, perhaps, neither fully 
demonstrate nor fully disprove ; but it is manifest that nothing can be ftirther 
removed irom impiety than a system whoUy built on the purest devotion.** — Works 
qfSir WHUam Jones, vol. i. pp. 165, 166. 

From these observations, (in some of which, I must be permitted to say, there is 
a good deal of indistinctness, and even of contradiction,) it may on the whole bo 
inferred — 1. That in the tenets of the Y^dinti school, however different from the 
first apprehensions of the unreflecting mind, there was nothing inconsistent with 
the fundamental laws of human belief, any more than in the doctrine of Copernicus 
concerning the earth*8 motion. 2. That these tenets were rather articles of a theo- 
logical creed than of a philosophical system ; or, at least, that the two were so 
blended together, as sufficiently to account for the hold which, independently of 
any refined reasoning, they had taken of the popular belief. 

In this last conclusion I am strongly confirmed, by a letter which I had the plea- 
sure of receiving, a few years ago, from my friend Sir James Mackintosh, then 
Becorder of Bombay. His good nature will, I tnist, pardon the liberty I take in 
mentioning his name upon the present occasion, as I wish to add to the following 
very curious extract, the authority of so enlightened and philosophical an observer. 
Amidst the variety of his other important engagements, it is to be hoped that the 
results of his Hterary researches and speculations, while in the East, will not be 
lost to the work). 

" .... I had yesterday a conversation with a young Bramin of no great learn- 
ing, the son of the Pundit (or assessor for Hindu law) of my Court He told me 
that, besides the myriads of gods whom their creed admits, there was one whom 
they know by the name of Banff, or the great one, without form or limits, whom 
no created intellect could make any approach towards conceiring ; that, in reality, 
there were no trees, no houses, no land, no tea, but all without was Maia, or illu- 
sion, the act of Brim ; that whatever we saw or felt was only a dream, or, as he 
expressed it in his imperfect English, thinking in one's sleep ; and that the reunion 
of the soul to Bbim, from whom it originally sprung, was the awakening from the 
long sleep of finite existence. All this you have heard and read before as Hindu 
speculation. What struck me was, that speculations so refined and abstruse should, 

1 Sir WUliam Jones here eridently oonfoimds withoat a percipient mind, than oar BenotUons 

the qntein which reproeents the material nni- of heat and cold, sonndsandodonn. Acoording 

Terae as not onl j at first created, hat as ereiy to both systems, it mi^ ondoabtedlj be said 

mooMat wjjiAeldl^ the agen<7 of Divine Power, that the material uniTerse has no ezistenoe 

with that of Berkeley and Hnme^ which, deny- independent of mind; hot it oaght not to be 

Ing the distinction between primary and so- oreriooked, that in the one, this word refiers to 

ooodaiy qoaUtiet, asserts that extemion, flgare, the Creator, and in the othsr^ to the created 

and impenetrability, are not less inconoelTable percipient 
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in a long course of agefl, have fallen through so great a space aa that which sepa- 
rates the genius of their original inventor from the rauid of this weak and unlettered 
man. The names of these inventors have perished ; hut their ingenious and hean- 
liful theories, hlended with tlie most monstroas superstitions, have descended to 
men very little exalted above the most ignorant populace, and are adopted by them 
as a sort of articles of faith, without a suspicion of their philosophical origin, and 
without the possibility of comprehending any part of the premises from which they 
were deduced. I intend to investigate a little the history of these opiaions, for I 
am not altogether without apprehension, that we may all the while be mistaking 
the hyperbolical efiusions of mystical piety^ for ^e technical language of a philo- 
sophical system. Nothing is more usual than for fervent devotion to dwell so long 
and so warmly on the meanness and worthlessness of created things, and on the 
all-sufficiency of the Supreme Being, that it slides insensibly from comparative to 
absolute language, and, in the eagerness of its zeal to magnify the Deity, seems to 
annihilate everything else. To distinguish between the very different import of 
the same words in the mouth of a mystic and of a sceptic, requires more philoso- 
phical discrimination than most of our Sanscrit invostigators have hitherto shewn.** 

Note C, p. GS.— Fundamental Lmtct of Belief. (§ 3.) 
The private correspondence bere alluded to was between Mr. Hume and the Ute 
Sir Gilbert Elliott ; a gentleman who seems to have united, with his other weU- 
known talents and accomplishments, a taste for abstract disquisitions, which rarely 
occurs in men of the world ; accompanied with that soundness and temperance of 
judgment which, in such researches, are so indispensably necessary to guard tlie 
mind against the illusions engendered by its own subtility. In one of his letters (of 
which the original draft, in his own handwriting, was communicated to me by the 
Earl of Minto) he expresses himself thus : ^ 

" .... I admit, that there is no writing or talking of any subject which is of 
importance enough to become the object of reasoning, without having recourse to 
some degree of subtlety and refinement. The only question is, where to stop, how 
far we can go, and why no farther ? To this question I should be extremely ha{^ 
to receive a satis&ctory answer. I can*t tell if I shall rightly express what I have 
just now in my mind ; but I often imagine to myself^ that I perceive within me a 
certain instinctive feeling, which shoves away at once all over subtile refinements, 
and tells me, with authority, that these air-built notions are inconsistent with Hfo 
and experience, and by consequence cannot be true or solid. From this I am led 
to think, that the speculative principles of our nature ought to go hand in hand 
with the practical ones ; and, for my own part, when the former. are so for pushed 
as to leave the latter quite out of sight, I am always apt to suspect that we have 
transgressed our limits. If it should be asked, how far will these practical prin- 
ciples go ? I can only answer, that the former difficulty will recur, unless it be 
found, that there is something in the intellectual part of our nature resembling the 
moral sentiment in the moral part of our nature, which determines this, as it were, 
instinctively. Very possibly I have wrote nonsense: however, this notion first 
occurred to me at London, in conversation with a man of some depth of thinking; 

1 The letter is diited In 1751. [See Warlu, vol. 1. pp. 603-607, In relation to tlib and (he follow- 
ing letter.— IJa.] 
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and talking of it since to your friend Henry Home,* I found that he seemed to 
entertain some notions nearly of the same kind, and to have pushed them much 
farther." 

The practical principles referred to in this extract, seem to me to correspond 
▼eiy nearly with what I have called fundamental law$ qfbeUef, or first elements of 
human reason; and the somethiko in the tnteUectual pari of our nature^ resent- 
hUng the moral sentiment in the moral part of our nature^ is pUunly descriptive of 
whatBeid and others have since called common sense; coinciding, too, in suh- 
stance with the philosophy of Lord Karnes, who refers our belief of the existence 
of the Deity, and of various other primary truths, to particular senses^ forming a 
constituent part of our intellectual frame. I do not take upon me to defend the forms 
of expression which Mr. Hume*s very ingenious conespondent has employed to con- 
vey his ideas ; and which, it is probable, he did not think it necessary for him, in 
addressing a confidential friend, to weigh with critical exactness ; but his doctrine 
must be allowed to approximate remarkably to those parts of the works of Keid, 
where he appeals from the paradoxical conclusions of metaphysicians, to the prin- 
ciples on which men are compelled, by the constitution of their nature, to judge 
and to act in the ordinary concerns of life, as well as to various appeals of the 
same kind, which occur in Lord Kames*s writings. My principal object, however, 
in introducing it here, was to shew that this doctrine was the natural result of the 
state of science at the period when Beid appeared ; and, consequently, that no 
argument against his originality in adopting it can reasonably be founded on a 
coincidence between his views concerning it and those of any preceding author. 

Of Mr. Hume*s respect for the literary attainments of this correspondent, so 
strong a pnx>f occurs in a letter, (dated Ninewells, March 10, 1751,) that I am 
tempted to subjoin to the foregoing quotation the passage to which I allude. 

" Tou would perceive, by the sample I have given you, that I make Cleanthes 
the hero of the dialogue. Whatever you can think of to strengthen that side of 
the argument, will be most acceptable to me. Any propensity you imagine I 
have to the other side, crept in upon me against my will ; and 'tis not long ago 
that I burned an old manuscript book, wrote before I was twenty, which contained, 
page after page, the gradual progress of my thoughts on that head. It began with 
an anxious search after arguments to confirm the common opinion : doubts stole 
in, dissipated, returned, were again dissipated, returned again; and it was a 
perpetual struggle of a restless imagination, against inclination, perhaps against 
reason. 

" I have often thought, that the best way of composing a dialogue would be, for 
two persons that are of different opinions about any question of importance, to 
write ahemately the different parts of the discourse, and reply to each other. By 
this means that vulgar error would be avoided, of putting nothing but nonsense 
into the mouth of the adversary ; and, at the same time, a variety of character 
and genius being upheld, would make the whole look more natural and unaffected. 
Had it been my good fortune to live near you, I should have taken upon me the 
character of Philo in the dialogue, which you'll own I could have supported natu- 
rally euough : and you would not have been averse to that of Cleanthes." 

In a postscript to this letter, Mr. Hume recurs to the same idea. " If you'll be 
1 Aflerirard* \,oH Knnice. 
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penroaded to aamt me in suppoiiiiig CleanUies, I fancy you need not take the 
matter any higher than Part 8. He allows, indeed, in Part 2, that all our infer- 
ence is founded on the similitude of Uie works of nature to the usual effects of 
mind, otherwise they mtist appear % mere chaos.- The only difficulty is, why the 
other dissimilitudes do not weal^u .the argu^nent : and, indeed, it would seem 
from experience and feeling, that, tl^ey do not. weaken it so much as we might 
reasonably expect. A theory to solve this would be yeiy acceptable."' 

Note D, p. eS.—FtmdamefUal Lam of Belief. (§ 3.) 

It would perhaps be difficult to mention another phrase in our language which 
admits of so great a variety of interpretations as Oommam Sensej and to which, of 
consequence, it could have been equally dangerous to annex a new technical 
meaning in stating a controversial argument. Dr. Beattie has enumerated some 
of these in the beginning of his Essay ^ but he has by no means exhausted the sub- 
ject; nor is his enumeration altogether unexceptionable in point of h^cal dis- 
tinctness. On this point, however, I must allow my readers to judge for them- 
selves. — See Es$ay cm the NaUire and IfmHutahilUy of IVuth, p. 37, ei seg. 
2d edit. 

The Latin phrase iennis commums has also been used with much latitude. In 
various passages of Cicero it may be perfectly transUtod by the English phrase 
common sense;' and, in the same acceptation, it is often employed in modem 
latinity. Of this (not to mention other authorities) many examples occur in the 
LeeUones MtUhemaUcoB of Dr. Barrow ; a work not more distinguished by origin- 
ality and depth of thought, than by a logical precision of expression. In one of 
these, he appeals to common sense (sensus com$mmis) in proof of the circumference 
of the circle being less than the perimeter of the circumscribed square. — ^Lect. 1. 

On other occasions, the sensus communis of classical writers plainly means 
something widely different, as in those noted lines of Juveiud, so ingeniously 
illustrated by Lord Shaftesbury, in his Essay on the Freedom (^ Wit and 
Humour,'-^ 

" Hffic satis ad juvenem, quem nobis fama superbnm 
Tradit, et inflatum, plenumque Nerone propinquo. 
Rams enim forme sensus communis in ilia 
Fortuna."— [/Sirf. viii. 73.] 

" Some commentators," says Shaftesbury, " interpret this very differently from 
what is generally apprehended. They make this common sense of the poet, by a 
Greek derivation, to signify sense of public weal, and of the common interest ; lore 

1 From tiie abore qiiotation it appean, that Aat tadtom hnpcdiat qaorls w i in ww moleatei; 

Mr. Hume'i posthomoai work, entiaed Dia- OamiiMiiK •m** ptaot «re4. toquhnw.-- 

tcgua coneeminff NaJtural RdigUm, wm pro- Ar. Lib. i. ait «!.».• i. 

Jttotod, and. in part at least, executed, twenty- To this panag* may be added the following 

fire yean before bis death. fable of PhndruB :— 

" Pcnonam tragicam forte volpM vhtent: 

* [So also in the following lines of Horace :— *> qa«nt« Bpeok* ! inquit; ccttbrum non ImOim. 

Hoo llli* diciuin est qnltNU banofvm et gloriam 
" SImpllolor quU et e«t (qunlmi me nepe Ubniter Fortuoa tribalt, itntum communtm nbetuUi."— 

Obtalcrim tibl Macenas) ut fbrte legentem Lib. I. Fab. vif.) 
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of ftLc community or society, nataral iiffection, humanity, obligingness, or that sort 
uf civility which rises from a just sense of the common rights of mankind, and the 
natural equality there is among those of the same species. 

*' And, indeed, if we consider the thing nicely, it must seem somewhat hard in 
the poet to have denied wit or ability to a court such as that of Bome, even under 
a Tiberius or a Nero. But for humanity or sense of public good, and the common 
interest of mankind, 'twas no such deep satire to question whether this was pro- 
perly the spirit of a court. Twas difficult to apprehend what community sub- 
sisted among courtiers ; or what public among an absolute prince and his slave- 
subjects. And for real sodety^ there could be none between such as had no oUier 
9eme than that of private good. 

" Our poet, therefore, seems not so immoderate in his censure, if we consider it 
is the heart, rather than the head, he takes to task; when reflecting on a 
court-education, he thinks it unapt to raise any affection towards a country, 
and looks upon young princes and lords as the yowng mailers of the world, 
who, being indulged in all their passions, and trained up in all manner of licen- 
tiousness, have that thorough contempt and disregard of mankind, which man- 
kind in a manner deserves, where arbitrary power is permitted, and a tyranny 
adored." 

While I entirely agree with the general scope of these observations, I am inclined 
to think, that the sensus communia of Juvenal might be still more precisely rendered 
hy$ympathtf; understanding this word (in the appropriate acceptation annexed 
to it by Mr. Smith) as synonymous wiUi that fellow-feeling which disposes a man, 
in the discharge of his social duties, to place himself in the situation of others, and 
to regulate his conduct accordingly. Upon this supposition, the reflection in 
question coincides nearly with one of Mr. Smith's own maxims, that '' the 
great i^ev&r look upon their inferiors as Uieir fellow-creatures ;'*^ a maxim which, 
although sufficiently founded in fact to justify the sarcasm of the satirical poet, 
must (it is to be hoped for the honour of human nature) be understood with 
considerable limitations, when stated as a correct enunciation of philosophical 
truth. 

It yet remains for me to take some notice of the §ensu$ communis of the school- 
men ; an expression which is perfectly synonymous with Uie word conception, as 
defined in the first volume of this work. It denotes the power whereby the mind 
is enabled to represent to itself any absent object of perception, or any sensation 
which it has formerly experienced. Its seat was supposed to be that part of the 
brain (hence called the sensoriumt or the sensorium commune) where the nerves 
from all the organs of perception terminate. Of the peculiar function allotted to 
it in the scale of our intellectual faculties, the following account is given by 
Hobbes : — " Some say the senses receive the species of things, and deliver them 
to the Common Sense, and the Common Sense delivers them over to the Fancy, 
and the Fancy to the Memory, and the Memory to the Judgment : — ^like handing 
of things from one to another, with many words making nothing understood." — 
Of Man^ part i/ chap. 2. 

Sir John Davis, in his poem on the Tmtnorialily of the Soul, (published in the 
reign of Queen Elizabeth,) gives the name of common sense to the power of ima- 
» Theory nf Moral Sentiment*, toI. I p. 136, 6th edit. 
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ffination, (see sections xix. and xx.) ; and the very same phraseology occtars, at a 
later period, in the philosophy of Descartes : (see, in particular, his Secotul Medi- 
tation, where he uses Sentui Commttma as synonymous with Potentia Imaghiatrix.) 
Both of these writers, as appears evidently from the context, understand by IfHa- 
gmaticm what I have called Conoeptum. To the power now denoted by the word 
Imagination^ Sir John Davis gives the name of Fantasy, — Gassendi seems dis< 
po^ed to consider this use of the phrase 8eng%u Communis as an innovation of 
Descartes, (see his Objections to Descartes* Second MecUtaJUon^ section 6,) but it 
had been previously adopted by various philosophical writers ; and, in the English 
schools, was at that time familiar to every ear. 

The singular variety of acceptations of which this phrase is susceptible, and the 
figure which, on different occasions, it has made in the history of philosophy, will, 
1 trust, furnish a sufficient apology for the length as well as for the miscellaneous 
nature of the foregoing remarks.^ 

Note E, p. 78. — Jieasoninj and Deductive Evidence. (§ 1 .) 

The Arithmetical Prodigy alluded to in the text, is an American boy, (stiD, I 
believe, in London,) of whose astonishing powers in performing, by a mental pro- 
ceAB hitherto unexplained, the most difficult numerical operations, some accounts 
have lately appeared in various literary journals. When the sheet containing the 
reference to this Note was thrown off, I entertained the hope of having an oppor- 
tunity, before reaching the end of the volume, to ascertain, by personal observation, 
some particulars with respect to him, which I thought might throw light on my 
conclusions concerning the faculty of Attention, in the former volume of this work. 
In this expectation, however, I have been disappointed, and have, therefore, only 
to apologize for having inadvertently excited a curiosity which I am at present 
unable to gratify. 

In 2d ed. — Since the first edition of this volume was published, I have seen the boy 
here alluded to, but for too short a time, and under too unfavourable circumstances, 
to be able to form any satisfactory conclusions concerning the nature of his arithme- 
tical processes. Whatever opinion may be entertained on this point, every person 
who has witnessed his public exhibitions must allow, that his powers of Memoiy 
and of concentrated Attention, when contrasted with his very tender years, juid 
with the constitutional playfulness of his disposition, entitle him to a conspicuous 
place among the rare phenomena of the intellectual world. Nor can I forbear to 
add, that the general character of his oum mind seems to be simple, amiable, and 
interesting. When farther advanced in life, he may probably have it in his power 

1 U has been obienred io rae Teiy UUdy hy a for a/imdomenta/ law qf human knatetedfft.'— 

learned and ingenious friend, that in one of the (Preface to Raleigh's liistorp qf the WiffidJ 

Iibrases which I bare proposed to nubstltute for The coincidence, in ptrfnt of exprtnion, is not a 

the eomnton genu of Baffler and Reid, I hare little cartons, bat is much lees wonderflyU than 

been anticipated, two hundred yean ago, by (he ooincidenoe of the thouffU with the soand- 

8tr Walter Raleigh. " Where natural reason est logical condasions of the eighteenth cen- 

hath built any thing so strong against itself, tury.~The very eloquent and philoaophical 

aa the isame reason can hardly asuail it, much paMage which immediately follows the abore 

less batter it down ; the same, in erery question sentence is not less worthy nf attcnUon. 
of nature and infinite power, msy be approved 
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to communicate some curious infonnation with respect to the origin and history of 
his peculiar intellectual habits. In the mean time, I must decline, for obvious rea- 
sons, to say any thing farther on the subject. 

Note F, p. 125. — Jiecuomng and Deductive Evidence. (§ 3.) 

'£» m-Mf ii Uirnt Uirtit* '* In mathematical quantities, equality is identity.** — 
Aristot, Metaph. x. [I.] c. 3, [6.] 

This passage has furnished to Dr. Gillies (when treating of the theory of syUo- 
gisms) the subject of the following comment, in which, if I do not greatly deceive 
myself, he has proceeded npon a total misapprehension of the scope of the original. 
*^ In mathematical quantities,'' Aristotle says, that " equality is sameness,'' be- 
cause i X#y#j i riit x^irnt writtt %1$ Irr*. " The definition of any particular object 
denoted by the one is precisely the same with the definition of any particular ob- 
ject denoted by the other.** — Gillies's ArUtotUt vol. i. p. 87. 

In order to enable my readers to form a judgment of the correctness of this 
paraphrase, I must quote Aristotle's words, according to his own arrangement, 
which, in this instance, happens to be directly contrary to that adopted by his 
interpreter. "Efl-j Xi \kf i Xiyt i w ^r^iJnir w^iat tit ^ •Ttf ml Um y^af/^/tMi t&^tttu 
mi rnvrrni mm* rk Xr« mmi rm U»ymtm rt^myt^mf mmir^i wXtsm* AXk* if ruT§tf ^ Smns 
itoTtit* — [Metaph. 1. x. (I.) c. 5.] The first clause of this passage is, from its con- 
ciseness, obscure *, but Aristotle's meaning, on the whole, seems to be this : — 
" That all those magnitudes which bear the same ratio to the same magnitude, 
though in fact they may form a mvltitude^ yet, in a scientific view, they may be 
regarded as one ; the mathematical notion of eqimlity being ultimately resolvable 
into that of tini^^or identity."* It was probably to obviate any difficulty that 
might have been suggested by diversities of fiffure^ that Aristotle has confined his 
examples to equal straight lines, and to such quadrangles as are not only equal but 
similar. 

Let us now consider the paraphrase of Dr. Gillies. " In mathematical quanti- 
ties, equality is sameness, because the definition of any particular object denoted 
by the one, is precisely the same with the definition of any particular object de- 
noted by the other." Are we to understand by this, that " to all things which are 
equal the same defmition is applicable '■,"* or conversely, that " all things to which 
the same definition is applicable are equal ?" On the former supposition, it would 
follow, that the same definition is applicable to a circle, and to a triangle having 
its base equal to the circumference, and its altitude to the radius. On the latter, 
that all circles are of the same magnitude, all squares, and all equilateral triangles. 
There is, indeed, one sense wherein those geometrical figures which are called by 
the same name (all circles, for example) may be identified in the mind of the 
logician, inasmuch as any theorem which is proved of one, must equally hold true 
of all the rest ; and the reason of this is assigned, with tolerable correctness, in the 
last clause of the sentence quoted from Dr. Gillies. But how this reason bears on 
the question with respect to the convertibility of the terms equality and aamenese^ 
I am at a loss to coiyecture. 

* Ti ^fig ri aitro to* «yT»v i;^«»r« ^iyof, 7^ti ftXXitXMf irr«. — Eac Ktrm. lib. r, 
prop, ix 
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Note O, p. l^.^JSeasoning and Deductive Evidence. (§ 4.) 

In an Essay on Quantity^ (by Dr. Beid,) published in the Trcauaetions of the 
Boyal Society cf Ixmdonf for the year 1748, Mathematicfl is very correctly defined 
to be "the doctrine of measure." — " The object of this science/* the author ob- 
serves, " is commonly said to be qucmHty^ in which case, quantity ought to be 
defined, what may he measwred. Those who have defined quantity to be whatever 
is capable of more or less, have given too wide a notion of it, which has led some 
persons to apply mathematical reasoning to suljects that do not admit of it."^ 
The appropriate objects of this science are therefore such things alone as admit 
not only of being increased and diminished, but of being multiplied and divided. 
In other words, the common quality which characterizes all of them is their men- 
9urdHlUy. 

In the same Essays Dr. Beid has illustrated, with much ingenuity, a distinotion 
(hinted at by Aristotle*) of quantity into proper and improper. " I call that," says 
he^ " proper quantity, which is measured by its own kind ; or which, of its own 
nature, is capable of being doubled or trebled, without taking in any quantity of a 
different kind as a measure of it. Thus a line is measured by known fines, as 
inches, feet, or miles ; and the length of a foot being known, there can be no 
question about the length of two feet, or of any part or multiple of a foot^ This 
known length, by being multiplied or divided, is sufficient to give us a dislinct idea 
of any length whatsoever. 

** Improper quantity is that which cannot be measured by its own kind, but to 
which we assign a measure in some proper quantity that is related to it. Thus 
velocity of motion, when we consider it by itself, cannot be measured. We may 
perceive one body to move fester, another slower, but we can perceive no propor- 
tion or ratio between their velocities, without taking in some quantity of another 
kind to measure them by. Having therefore observed, that by a greater velocify, 
a greater space is passed over in the same time, by a less velocity a less space, 
and by an equal velocity an equal space ; we hence learn to measure vdodty by 
the space passed over in a given time, and to reckon it to be in exact proportion 
to that ; and having once assigned this measure to it, we can then, and not tUl 
then, conceive one velocity exactly double, or triple, or in any proportion to 
another. We can then introduce it into mathematical reasoning, without 
danger of error or confusion ; and may use it as a measure of other improper 
quantities. 

" AH the proper quantities we know may, I think, bo reduced to these four: 
Extension, Duration, Number, and Proportion. 

" Velocity, the quantity of motion, density, elasticity, the vis insita and im- 
pressa, the various lands of centripetal forces, and the different orders of fluxions, 

1 In thU remark. Dr. Beid, af appears from his Inguirp into ike OHginal $f ovr Meat »f 

tbe tiUe of his paper, had an eye to the abuao Bmuty and Virtue.) 

of mathematical language by Dr. Hutchewn. « Kv^iis li n#rA rmZra XiytTtu ptifm, 

who had recently carried it so Cur as to exhibit ra, It SiXXa. watra ««r« ro^t0«s«f * us 

algebraical formulas for ascertaining the moral return ya^ it^tf/SXir^^rif , Ktu rm &X\m 

merit or demerit of parUcular actions (See Uttra Xiytf^it.— Arist Caltg. cap. ri. J 17. 
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are aD improper quantities; which therefore ought not to be admitted into 
mathematical reaaoning, without having a measure of them assigned. 

" The measure of an improper quantity ought always to be included in the 
definition of it ; for it is the giving it a measure Uiat makes it a proper subject 
of mathematical reasoning. If all mathematicians had considered this as care- 
fully as Sir Isaac Newton has done, some trouble had been saved both to them- 
selves and their readers. That great man, whose clear and comprehensive under- 
standing appears even in his definitions, having frequent occasion to treat of such 
improper quantities, never fiuls to define them, so as to give a measure of them, 
either in proper quantities, or such as had a known measure. See the definitions 
prefixed to his Principia." 

With these important remarks I entirely agree, excepting only the enumeration 
here given of the difiEerent kinds of proper quantity, which is liable to obvious and 
insurmountable objections. It appears to me that, according to Beid*s own defini- 
tion, extension is the only proper quantity within the circle of our knowledge. 
Duration is manifestly not measured by duration, in the same manner as a line is 
measured by a line ; but by some regulated motion, as that of the hand of a clock, 
or of the shadow on a sun-dial. In this respect it is precisely on the same footing 
with velocities and forces, all of them being measured, in the last result, by exten- 
sion. As to number and proportion, it might be easily shewn, that neither of 
them fsJH under the definition of quantity, in any sense of that word. In proof of 
this assertion, (which may, at first sight, seem somewhat paradoxical,) I have only 
to refer to the mathematical lectures of Dr. Barrow, and to some very judicious 
observations introduced by Dr. Clarke in his controversy with Leibnitz. It is 
remarkable, that, at the period when this Essay was wiitten,^J)r. Beid should have 
been unacquainted with the speculations of these illustrious men on the same sub- 
ject ; but this detracts little from the merits of his memoir, which rest chiefly on 
the strictures it contains on the controversy between the Newtonians and Leib- 
nitians concerning the measure of forces. 

Note H, p. 166. — Reasoning and Deductive Evidence, (g 4.) 

The following view of the relation between the theorems of pure geometry and 
their practical applications strikes me as singularly happy and luminous: more 
especially the ingenious illustration borrowed from the science of geometry 
itself:— 

" Les v^rit^ que k g6om^trie demontre sur Tetendue, sent des v^rites pure- 
ment hypoth^tiques. Ces v6rit^ cependant n*en sent pas moins utiles, en egard 
aux consequences pratiques qui en r^sultcnt. II est aise de le faire sentir par une 
comparaison tir6e de la g^metrie memo. On connoit dans cette science des lignes 
courbes qui doivent s*approcher continaellement d'une ligne droite, sans la ren- 
contrer jamais, et qui n^anmoins, etant tracees sur le papier, se confondent 
sensiblement avec cette ligne droite au bout d'un assez petit espace. II en est de 
mdme des propositions de geometric ; elles sent la limite infeMectuelle des viritiB 
physiques, le terme dont celles-ci peuvent approcher aussi prSs qu'on le desire, 
sans jamais y arriver exactement. Mais si les theoremes mathematiques n*ont 
pas rigoureusement lieu dans la nature, ils servent du moins k resoudre, avec une 
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precision suffisante pour la pratique, les diflR^rentes questions qu*on pent se pn>- 
poser sur I'etendue. Dans Tunivers il n'y a point de cercle parfait ; mais plus uo 
cercle approchera de Tetre, plus il approchera des proprietcs rigoureuses du 
cercle parfait que la geom6trie demontre ; et il peut en approcher k un degre suf- 
fisant pour notre usage. II en est de meme des autres figures dont la geom€trie 
detaille les propri^tes. Pour d6montrer en toute rigueur, les Terites relatives ft la 
figure des corps, on est oblig^ de supposer dans cette figure une perfection arbi- 
traire qui n'j sauroit etre. En eflet, si le cercle, par exemple, n'e^t pas suppose 
rigoureux, il faudra autant de th^remes difierens sur le cercle qu*on imaginera de 
figures difierentes plus on moins approchantes du cercle parfait ; et ces figures 
elles-memes pourront encore etre absolument hypothetiques, et n'aToir point de 
modele existant dans la nature. Les lignes qn*on considdre dans la geometrie 
usuelle, ne sent ni pariaitement droites, ni parfaitement courbes ; les surfaces ue 
sont ni parfaitement planes, ni parfaitement curvilignes } mais il est necessaire de 
les supposer telles, pour arriver ft des verites fixes et dcterminSes, dont on puisse 
faire ensuite ^application plus on moins exacte aux b'gnes et aux surfiices 
pbysiques.*' — D'Alembert, EUment dePhilo9ophie, Art Giomitrie. [Mil. t, iv. § 15. J 

Note I, p. 168. — Beagomng and Deductive Evidence, (g 4.) 

From some expressions in tbis quotation, it would seem that the writer considered 
it as now established by mathematical demonstration, not only that a provision is 
made for maintaining the order and the stability of the solar system ; but that, 
after certain periods, all the changes aiising from the mutual actions of the planets, 
begin again to be repeated over in an invariable and eternal round; — or rather, 
that all this is the result of the nece»$ary properties of matter and of motion. So 
completely unfounded is this assumption, in point of &ct, that the astronomical 
discovery in question affords not the slightest analogical presumption in fiivour of a 
moral cyde; — even on the supposition, that the actions of the human race, and the 
motions of the globe which they inhabit, were both equally subjected to the laws 
of mechanism. 

I shall avail myself of this opportunity to remark further, that, notwithstanding 
the lustre thrown by the result of La Grange's investigations on the metaphysical 
reasoning of Leibnitz against the manus emendatrix of Newton, — ^this reasoning, 
when we consider the vagueness of the abstract piinciples on which it rests, can 
be regarded in no other light than as a fortunate conjecture on a subject where 
he had neither experience nor analogy for a guide. The following argument is 
not ill stated by Voltaire ; and, in my opinion, is more plausible than anything 
alleged apriori^ on the other side of the question, by Leibnitz : " II est trop clair 
par Texp^rience que Dieu a fait des machines pour etre detruites. Nous sommes 
I'ouvrage de sa sagesse ; et nous perissons. Pourquoi n'en seroit-il pas de meme du 
monde ? Leibnitz veut que ce monde soit parfait ; mais si Dieu ne Ta form^ que 
pour durer un certain tems, sa perfection consiste alors ft ne durer que josqu'ft 
Finstant fixe pour sa dissolution." — Voltaire's Account of Netcton^s PhUoscphy. 

For some excellent observations on thene opposite conjectures of Leibnitz and of 
Newton, see Edinburgh licview, v(.l. xiv. pp. 80, 81. 

The quotation which gave cncasion to the foregoing strictures, induces nir to 
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add, before concluding this Note, that when we speak of La Grange's Demangtra- 
iUm of the StabilUy of the Solar System^ it is by no means to be understood that 
he has proved, by mathematical reasoning, that this system never vnO^ nor ever 
can, come to an end. The amount of his truly sublime discovery is, that the 
system does not^ as Newton imagined, contain within itself, like the workmanship 
of mortal hands, the elements of its own decay ; and that, therefore, its final dis- 
solution is to be looked for, not from the operation of physical causes subjected to 
the calculations of astronomers, but from the will of that Almighty Being, by 
whose ,/!a< it was at first called into existence. That this stability is a necessary 
consequence of the general laws by which we find the system to be governed, may, 
indeed, be assumed as a demonstrated proposition ; but it must always be remem- 
bered, that this necessity is anhf hypothetical or conditional^ being itself dependent 
on the continuance of laws, which may at pleasure be altered or suspended. 

The whole of the argument in the text, on the permanence or stability of the 
order of nature, is manifestly to be understood with similar restrictions. It relates, 
not to necessary but to probably truths ; not to conclusions syllogistically deduced 
from abstract principles, but to future contingencies, which we are determined to 
expect by a fundamental Law of Belief, adapted to the present scene of our specula- 
tions and actions. 

Note K, p. 173. — Beasoning and. Deductive Evidence, (J 4.) 

" The power of designating an individual object by an aj^ropriate articulation, 
is a necessary step in the formation of language, but very far removed indeed from 
its consummation. Without the use of general signs, the speech of man would 
difier little firom that of brutes ; and the transition to the general term from the 
name of the individual, is a difficulty which remains still to be surmounted. Con- 
dillac, indeed, proposes to shew how this transition may bo made in the natural 
course of things. ' Un enfant appeile du nom d'arhre le premier arbre que nous 
Ini montrons. Un second arbre qu'il voit ensuite lui rappelle la meme idee ; il lui 
donne le mome nom ; de mome k un troisi^me, & un quatrieme, et voil^ le mot 
d'arhre, donn^ d*abord k un individu, qui devient pour lui un nom de classe ou de 
genre, nne idee abstraite qui comprend tons les arbres en general.* In like manner, 
Mr. Adam Smith, in his Dissertation on the Origin of Langitages, and Mr. 
Dugald Stewart, in his Elements of the Philosophy of the Human Mind, endea- 
vour to explain this process, by representing those words which were originally 
used as the proper names of individuals, to be successively transferred to other in- 
dividuals, until at length each of them became insensibly the common name of a 
multitude. This, however, is more ingenious than solid. The name given to an 
individual, being intended exclusively to designate that individual, it is a direct 
subversion of its very nature and design to apply it to any other individual, known 
to be diflFerent from the former. The child, it is true, may give the name ot father 
to an individual like to the person it has been taught to call by that name ; but 
this is from mistake, not from design ; from a confusion of the two as the same 
person, and not from a perception of resemblance between them whilst known to be 
different. In truth, they whose thoughts are occupied solely about individual 
objects, must be the more careful to distinguish them from each other ; and accord- 
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ingly the cblld will most peremptorily retract the appellation oi father ^ so soon as 
the distinctness is observed.* The object with those whose terms or signs roler 
only to individuals, must naturally be to take care, that every such term or sign 
shall be applied to its appropriate individual, and to none else. Resemblance can 
produce no other effect than to enforce a greater caution in the application of the 
particular names, and therefore has no natural tendency to lead the mind to the 
use of general terms." — DUeottrsea and IHasertatiani on ihe Scriptural Doctrine* 
of Atonement and Sacrifice. By William Magee, D.D., Senior FeUow of Trinity 
College, and Professor of Mathematics in the University of Dublin. YoL ii. pp. 
63, 64, 8d edit. 

The observations in pp. 173, 174, &c. of this volume, (to which I must request 
Uie attention of my readers before they proceed to the following remarks,) appear to 
me to weaken ccoisiderably the force of this reasoning, as far as it applies to the 
iubstance of the theoiy in question. With respect to Mr. Smith's illustration, 
drawn from the accident of a child's calling a stranger by the name oifatkery I 
readily acknowledge that it was imlnckily chosen ; and I perfectly asaimt to the 
strictures bestowed on it by Dr. Magee. In consequence of the habitual inter- 
course which this domestic relation naturally keeps up between the parties, the 
mistake of the child (as Dr. Magee very properly calls it) must, of course, be im> 
mediately corrected ; and, therefore, the example is of no use whatever in confirm- 
ing the conclusion it is brought to support. It is to be regretted, that upon this 
occasion Mr. Smith should not only have appealed to a period of infancy, when the 
notions of similarity and of identity cannot &il to be sometimes one and the same ; 
but should have assumed, as a general fact, an accidental occurrence, which, if it 
ever has happened, may be justly regarded as an exception to the usual history of 
the species. While yet on the breast, a child is able to distinguish, with the 
utmost quickness and accuracy, between the &oe of an acquaintance and that of a 
stranger ; and when it is so ht advanced as to begin to utter articulate sounds, 
any tendency to transfer or to generalize the words moOier or nur$e seems scarcely 
conceivable. We are apt to suppose that the first attempts towards speech are 
coeval with the study of language; whereas the &ct manifestly is, that these 
attempts are only the consequences of the progress previously and silently made in 
the interpretation of words. Long before this time many of the logical difficulties 
which appear so puzzling to the speculative grammarian, have been completely 
surmounted.' 

1 These remarlu have a particular raference rmt yvfoTzar vrri^tv 2t li§^tZu r»vrm 

to the foUowing sentence in Mr. Smith's Dis$ar- Ui^rf^«». " Ac paeri qaoqne prlnram oatnea 

tation: " A diUd that is Jost leaning to q>eak ^1,06 appeOsnt patras, et omnes moHaraf; m- 

oalls every person who comes to the house its (^es : poetea rero diaoeraiint horum ntram- 

papa or its mamma ; and thns beetows upon the que."— iVat Ante. lib. L cap. i 

whole species those names which it had been This pasage (which I do not roooUect to have 

taught to apply to two indiTiduals." ,een quoted by any former writer) doee honour 

« The general &ot with respect to children, toAristoae'saoutenesa The/ac<. indeed. a«Ht- 
aasnmed by Mr. Smith in the foregohig note, is ed in it, is moi« than questiouble : bnt^ ad- 
stated still more strongly by Arislotte. Both of niitUng the fitct to be tnie.it must be owned 
these philosophers hare, I suspect, trusted more that Aristotte has viewed it ina/iaferUght than 
in this instance to theory than to obserration. ]£r. Smith;— not as an instance <tf any disposl- 
R«] Tci wmVia r# fih w^im ir^9^my9»tUi tion to generalize proper names, but merely of 
wifTas r»v( &v^(mf^ vari^ac xat/mrt^mf, imperfect and undistinguisbing percepttoo. 
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But althoagh iliia particidar example has been ill chosen, it does not therefore 
follow that the author's theory is altogether unfounded. Whoever has paid any 
attention to the phenomena of the infant mind, must be satisfied of its strong bias 
in the first development of the intellectual powers, to apply, to similar objects a 
common name, without ever thinking of confounding them together. Nor does this 
hold merely with respect to similar objects; it holds also (and at a surprisingly 
early period of life) with respect to similar rekttiont. A child who has been accus- 
tomed to the constant attentions and caresses of its mother, when it sees another 
chfld in the arms of its nurse, will naturally and infallibly call the nurse the child^s 
mother. In this instance, as in numberless others, its error arises from generaliz- 
ing too hastily ; the distinction between the meanings of the two relative words. 
Mother and Nurse, being too complex to be comprehended, till the power of obser- 
vation begins to be exercised with some degree of attention and accuracy. This 
disposition, however, to transfer names from one thing to another, the diversity of 
which is obvious even to sense, certainly affords no inconsiderable an argument in 
&vour of the opinion disputed by Dr. Magee. 

It is, indeed, wonderful, how readily children transfer or generalize the name of 
the maternal rdation^ {that which of all others must necessarily impress their 
minds most strongly,) not only in the case of their own species, but of the lower 
animals, applying with little or no aid from instruction, the word mother to the 
hen, the sheep, or the cow, whom they see employed in nurturing and cherishing 
Aeir young. 

To myself, I own, it appears that the theory of Condillac and Smith on this 
point is confirmed by every thing I have been able to observe of children. Even 
generic terms will be found, on examination, if I be not much deceived, to be 
originally understood by them merely as proper names ; insomuch, that the 
notions annexed by an infimt to the words denoting the different articles of its 
nursery-furniture, or the litUe toys collected for its amusement, are, in its con- 
oeptioD, as individually and exclusively appropriated as the names of its father, 
mother, or nurse. If this observation be well founded, the tame gradual conversion 
of proper names into appellatives, which Mr. Smith supposes to have taken place in 
the formation of a language, is exemplified in the history of every infant while 
learning to interpret its mother-tongue. The case is nearly the same with the 
peasant, who has never seen but one town, one lake, or one river. All of these 
appellatives are to his ear precisely equivalent to so many proper names. — [Virgil, 
{Ed. ix. 1).] 

** Qao to, Misri, pedes ? An, quo Tla diidt^ in Urbem r 

That resemblance is one of our most powerful associating principles will not be 
disputed, and that even in the maturity of onr reason, we have a natural disposi- 
tion to generalize the meaning of signs, in consequence of apprehended similarities, 
both of things and of relations, is equally certain. Why then should it be ap- 
prehended that there is any peculiar mystery connected with this step in the 
commencement of the progress, when it seems to admit of an explanation so satis- 
factory, from a law of the human mind, exemplified daily in facts foiling within the 
circle of our own experience ? 



Digitized by LjOOQIC 



384 NOTES AND ILLUSTRATIONS. 



XoTK L, i». 192. — AriaUittliftn hxfir. {% \ ] 

*' Aristot1e*ii niles are lUostrated, or rather, in my opinion, purposely darkened^ 
by putting letters of the alphabet for the several terms." — Reid's Aeeotmt of 
AriaMU^s Logic, [ch. iii. § 3.] 

On this remark the following criticism has been made by Dr. Qilliea : — " In the 
first AnaUfUctf Aristotle shews what is that arrangement of terms in each proposi- 
tion, and that arrangement of propositions in each syllogism, which constitutes a 
necessary connexion between the premises and the conclusion. When this con- 
nexion takes place, the syllogism is perfect in point of form ; and when the form is 
perfect, the conclusion necessarily follows from the premises, whatever be the signi- 
fication of the terms of which they are composed. These terms, therefore, he 
commonly expresses by the letters of the alphabet, for the purpose of shewing that 
our assent to the conclusion results, not from comparing the things signified, but 
merely from considering the relation which the signs (whether words or letters) 
bear to each other. Those, therefore, totally misconceive the meaning of Aris- 
totle's logic, who think that by employing letters instead of words, he has 
darkened the subject, since the more abstract and general his signs are, they must 
be the better adapted to shew that the inference results from considering them 
alone, without at all regarding the things which they signify." ' 

With the doctrine stated in the beginning of this extract I entirely agree. It coin* 
cides, indeed, remarkably with a passage in the former volume of this work, [p. 175,] 
where I have shewn at some length, that our assent to the conclusion of a legiti- 
mate syllogism results, not from comparing the things signified, but merely from 
considering the relations of the signs; and, consequently, that letters of the 
alphabet might be substituted instead of verbal terms, without impairing the force 
of the argument The observation appears to myself of considerable importance, 
when connected with the fundamental question there discussed, concerning the 
use of language as an instrument of thought;* but I own, I am at a loss to con- 
ceive how it should have been supposed to bear on the present subject. The only 
point at issue between Dr. Gillies and Dr. Rdd is, whether the use of letters 
instead of words be, or be not, a useful expedient for facilitating the study of k^c, 
and upon this, I apprehend, there can scarcely exist a diversity of opinion. No 
iustance, I will venture to afiSrm, ever occurred of any hesitation in the mind of 
the merest novice about the conclusiveness of a legitimate syllogism, when illus- 
trated by an example ; but how difficult to explain to a person altogether unac- 
customed to scholastic abstractions, the import and cogency of those symbo- 
lical demonstrations by which Aristotle has attempted to fortify the syllogistic 
theory! 

The partiality of Dr. Gillies for this technical device has probably arisen, in part, 
firom his supposing it to bear a much closer analogy than it does, in fact, to the 
algebraical art Another very learned writer has proceeded on the same idea, 
when he observes, that " it should recommend the study of logic to mathemati- 

I AnalyHt qf AriticUe$ Speculative Works, pean, that the remarks jast quoted from Beid 
kc, by Dr. GHUm, roL I p. 89, 2d edit gave oocadon to the above itrictiirea. 

From a note at the fool of the page it ap- ' [Chap. It. I 4.] 
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dans, that, in order to make his demonttratlom uniyersalf Aristotle usee letters an 
uniyersal characters, standing for all kinds of terms or propositions."' It would 
be an idle waste of words to shew how very slight this analogy is, and how totally 
inapplicable to the question before us ; amounting to little more than this, that in 
both cases the alphabet happens to be employed as a substitute for common lan- 
guage. An analogy, much more in point, may be traced in the practice of 
designating by letters the different parties in a hypothetical law-suit ; — a practice 
attended with no inconvenience, where these symbols only supply the place of 
proper names, but which would at once convert the simplest case into an enigma, 
if they were to be employed (as they are by Aristotle) to denote, not merely indivi- 
dual existences, but the relations of general ideas. 

While Dr. Gillies has thus exerted his ingenuity in defending the use made by 
Aristotle of letters instead of words, it is to be regpretted that he has said nothing 
about the motives which induced that philosopher, in disproving the illegitimate 
modes, to content himself with general references to such words as honum^ habitus^ 
prvdentiaj upon which the student is left to his own judgment in ringing the 
various changes necessary for the illustration of the theory. A more effectual con- 
trivance could not easily have been thought of for perplexing a snlject, level, in 
itself, to the meanest capacity. In this respect, it answers the intended purpose 
still better than his alphabetical /ormnZee. 

Note M, p. 219. ^Aristotelian Logic, (g 3.) 

As instances of what are called by logicians ya22acuB tn dictione^ a modem writer 
mentions the mistakes which may arise from confounding " liber Bacchus, et liber 
a servitute ; Uber codex, et liber cortex ; crevi h cemo, et erevi It cresco ; infraclv^ 
participium ab infringo^ et in/rocttM compositum ab in etfraetu$y sensu plane con- 
trario.** He mentions also the danger of confounding the literal with the figura- 
tive sense of a word, as vtdpes when applied to a quadruped, and to a man noted 
for cunning. — " Sic siquis arguat," he adds for the sake of illustration, " tteUam 
latrare, quia steUa qucedam Canis diciiurj facile respondebitur captioso argu- 
mento, distinguendo varios sensus ejusdem vocis, indeque ostendendo syllogismi 
quatuor terminos (si sensum spectes) ubi tres saJtem sono comparent.*' 

To exemplify the faUacia accentus, the same writer warns us against confounding 
hortus and ortus ; hara and ara ; malum a^jectivum, and malum pro pomo ; cerviu 
and servua; concilium and contiliumf &c. &c. The remedy against such fallacies, 
he gravely teUs us, is to distinguish the words thus identified, so as to shew that 
the syllogism consists of more than three terms. " Solvuntur distinguendo ea quss 
confunduntur, indeque monstrando plnralitatem terminorum." He acknowledges, 
however, that fallacies of this sort are not likely to impose on a skilfiil logician. 
" Sed crassiores sunt has fallacisD qnam ut perito imponant." 

I have purposely quoted these remarks, not from a mere schoolman, but from an 
author justly distinguished both by science and learning. Dr. Wallis of Oxford. 
They are taken, too, from a treatise written with the express view of adapting the 
logic commonly taught in our Universities to the ordinaiy business of life ; having 
a formal dedication prefixed to it to the Boyal Society of London, then recently 
1 AncUnt MdapkfHcs, toI. iU. p. SI of the Preface. 

VOL. nr. B 2 
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instituted. The subject is the same with that of the third book of Locke's Essa^, 
relating to the dbme cf words; and the intenral between the two puUications was 
only two yean. Yet how immense the space by which thej are separated in the 
history of the Human Mind I 

The concluding paragraph, howeyer, of this very puerile chiq>ter on sophisms, 
bears marks of a mind fitted for higher undertakings. I cannot deny myself the 
pleasure of transcribing it, and of pointing it out to those who may hereafter specu- 
late upon the theoiy of wit, as not unworthy of their attention. 

" Interim hie monendum duco ; quod haa /ofloeue, utcunque justam argument! 
▼im non habeant, apprime tamen ocmimodsd sunt ad id omne quod u^ffmUmum 
▼ulgo dicimus: Ut sunt jod, facetin, dioteria, scommata, sarcasmi, retorsiones 
lepidn, (toit, rotZIery, repartee.) Quippe hoc omne fundari solet in htQusmodi 
fiUlaciarum aliqua. Nonnunquam allusio fit ad verborum sonos ; nunc ad ambi- 
guam Yocum significationem ; nunc ad dubiam syntaxin ; nunc prorerbiaUter dici 
BoKta accommodantur sensu proprio, aut vice versa: nunc aliud aperte didtur, 
aliud dam insinuatur ; saltern oblique insinuatur, quod non erat directo dioendum ; 
nunc verba oontrario sensu captantur, et retorquentur ; nunc verisimile insinuatur 
ut verum, saltem ut snspectum ; nunc de uno dicitur, quod mutato nomine, de alio 
intellectum vellent; nunc ironice laudando vituperant; nunc oljeota spicula, 
respondendo declinantur, aut etiam (obliquata) alio diriguntnr, forte sic ui aocto- 
rem feriant ; et fere semper ex ambiguo luditur. Qun quidem falladamm for^ 
muln, si frigid^ sint crassaeque, ridentur; si subtiHores arrident; d acntas, 
titillant ; d aculeatae, pungunt." 

Note N, p. 235.— /nrfwcrtcc Method of Inquiry. (§ 1.) 

In the first volume of these £lemerUe, I have endeavoured to trace the origin of 
that bias of the imagination, which has led men, in all ages of the woiM, to oon- 
dder phydcal causes and effects as a series of succesdve events necessarily con- 
nected together like the links of a metallic chain, (See chap. i. sect. 2.) 8o veiy 
strong is this bias, that, even in the present times, some of the most sagadoos and 
cautious of Baoon*s followers occadonally shew a dispodtion to relapse into the 
figurative language of the multitude. " The chain of natural causes," sayn Dr. 
Beid, " has, not unfitly, been compared to a chain hanging down from heaven : A 
link that is discovered supports the links below it, but it must itself be supported ; 
and that which supports it must be supported, until we come to the first link, 
which is supported by the throne of the Ahnighty.*' — Estaye on the InieUectMoi 
Ibwer$j p. 116, 4to. edit. It is difficult to reconcile the approbaticm here bestowed 
on the above dmilitude, with the exceUent and profound remarks on the relation 
of cause and effect, which occur in other parts of Dr. Reid*s works. See Essaye 
on the Active I\>werSf p. 44, and pp. 286-288, 4to edit 

Mr. Maclaurin, in the oonclndbg chapter of his Account o/Newton^s Ditoomria^ 
has still more explidty lent the sanction of his name to this idea of a chain of 
second causes. " As we cannot but conceive the universe as depending on the first 
cause and chief mover, whom it would be absurd, not to say impious, to exdude 
from acting in it ; so we have some hints of the manner in which he (grates in 
nature, from the laws which we find established in it. Though he is the source of 
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all efficacy, yet we find that place is left for second catuea, to act in subordination 
to him, and mechanism has its share in carrying on the great scheme of nature. 
The estal^hing the eqiuiHty of action and reaction, even in those powers which 
seem to surpass mechanism, and to be more immediately derived from him, seems 
to be an indication that those powers, while they derive their efficacy fix>m him, 
are, however, in a certain degree, circumscribed and regulated in their operations 
by mechanical principles ; and that they are not to be considered as mere immedi- 
ate voUtiona ofhie^ (as they are often represented,) but rather as instruments made 
by him, to perform the purposes for which he intended them. I^ for example, the 
most noble phenomena in nature be produced by a rare elastic ethereal mecKufft, as 
Sir Isaac Newton coi\jectured, the whole efficacy of this medium must be resolved 
into his power and will who is the supreme cause. This, however, does not 
hinder but that the same medium may be subject to the like laws as other elastic 
fluids, in its actions and vibrations ; and that, if its nature were better known to 
us» we might make curious and useful discoveries concerning its e£fects from these 
laws. It is easy to see, that this conjecture no way derogates from the govern- 
ment and influence of the Deity, while it leaves us at liberty to pursue our 
inquiries concerning the nature and operations of such a medium : WTiereoB they 
who haetUy reeolve these powers into immediate voUtions of the Supreme Oause, 
wUhotd admitting any intermediate insirumentSf put an end to our inquiries at 
onoe; and deprive us of what is probably the most sublime part ofphHoscphf/f by 
rqoresenHng it as imaginary andJiotitiousJ" 

On the merits of this passage, considered in relation to the evidences of natural 
religion, I do not mean to offer any remarks here. Some acute strictures upon it 
in this pomt of view (but expressed with a most unbecoming and offensive petu- 
lance) may be found in the third volume of Baxters Inquiry into the Human Soul, 
It is with the logietd proposition alone, stated in the concluding sentence, that we 
are concerned at present ; and this (although Baxter has passed it over without 
any animadversion) appears to me highly exceptionable; proceeding on a very 
inaccurate, or rather totally erroneous conception of the object and aim of physical 
science. From the sequel of the section to which this note refers, (particularly 
from pages 238-241,) I trust it will appear, that, supposing all the phenomena of 
the universe to be produced by the immediate volitions of the Supreme Cause^ the 
business of natural philosopers would be precisely the same as upon the hypothesis 
adopted by Maclaurin; the investigation of the necessary connexions linking 
together physical causes and effects, (if any such necessaiy connexions do exist,) 
being confessedly placed beyond the reach of our faculties ; and, of consequence, 
our most successftil researches terminating in the discovery of some general law, 
or in the iiEuiher generalieation and simplification of laws already known. In this 
intellectual process there is no more reason to apprehend that any limit is fixed to 
our inquiries, than that the future progress of geometry should be stopped by the 
discovery of some one truth comprising the whole science in a single theorem. 

Nor do I apprehend that the theory which excludes from the universe mechan- 
ism (strictly so called) tends, in the smallest degree, to detract from its beauty and 
g^randeur, notwithstanding the popular and much admired argument of Mr. Boyle 
in support of his idea. " As it more recommends, ** he observes, " the skill of an 
engineer to contrive an elaborate engine, so as that there need nothing to reach 
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hif ends in it, but the contriyance of parts void of understanding, than if it were 
necessary that, ever and anon, a discreet servant should be employed to concur 
notably to the operations of this or that part, or to hinder the engine from being 
out of order ; so it more sets off the wisdom of €K>d, in the fabric of the universe, 
that he can make so vast a machine perform all those many things which he 
designed it should, by the mere contrivance of brute matter, managed by certain 
laws of motion, and upheld by his ordinary and general concourse, than if he em- 
ployed, firom time to time, an intelligent overseer to regulate and control the 
motion of the parts." ^ — " What may be the opinion of others,** says Lord ELames, 
(after quotbg the foregoing passage,) " I cannot say, but to me this argument is 
perfectly conclusive. Considering this universe as a great machine, the workman- 
ship of an intelligent cause, I cannot avoid thinking it the more complete, the less 
mending or interposition it requires. The perfection of eveiy piece of workman- 
ship, human and divine, consists in its answering the designed purpose, without 
bestowing further labour upon it." ' To myself, I must confess, Mr. Boyle's argu- 
ment appears altogether unworthy of its author. The avowed use of a machine is 
to save labour ; and, therefore, the less fiiequently the interposition of the artist is 
necessary, the more completely does the machine accomplish the purpose for 
which it was made. These ideas surely do not apply to the works of the Almighty. 
The multiplicity of his operations neither distract his attention, nor exhaust his 
power ; nor can we, without an obvious inconsistency in the very terms of the 
proposition, suppose him reduced to the necessity of economizing, by means of 
mechanism, the resources of Omnipotence.' 

My object in these observations (I think it proper once more to remind my 
readers) is not to prejudge the metaphysical question between Maclaurin and 
Baxter, but merely to establish the two following propositions : — 1. That this ques- 
tion is altogether foreign to the principles which form the basis of the inductive 
logic ; these principles neither affirming nor denying the existence of necessary 
connexions between physical causes and effects, but only asserting that such con- 
nexions, if they do exist, are not objects of human knowledge. 2. That no pre- 
sumption in favour of their existence is afforded by Mr. Boyle's similitude ; the 
reasoning founded on the supposed analogy between the universe and a machine, 
being manifestly inapplicable where the power as well as the skiU of the Contriver 
is admitted to be infinite. — If the remarks offered on these points be well founded, 
they may serve at the same time to shew, that the attempt made in the text to 
illustrate some abstract topics connected with the received Rules of Philosophizing, 
was not altogether superfluous. 

The metaphysical doctrine maintained by Baxter, in opposition to Maclaurin, 
seems to coincide nearly with Malebranche's theory of Ocoatiorud Cauees^ as well 
as with the theology of the old Orphic verses quoted in the seventh chapter of Aris- 

1 Inquiry into the Vulgar Notion of Nature. Aristotie's [?] book De Mundo ; where ha x«|ff«- 

* />^ <v r -# .* ^ «_v,t «- ^ . .u "^'" ** *• unbecoming? the dtgnitp of the 8a- 

* Of the Lawi of Motion. Pnbllthed In the ,„^^. « . „ -A«.*«*I^. :l^»LII^u .^ «^ vu 

raj«v, road before the Bdinburgh Philoeophical « ... „ ^•-— •• r»^ . 
g^J|v. y . * *tiuuin»yu*«« jjjg ^ yjj^^ ,. ^^^ ^^^ unguitable to the Di- 

Tine nwjesty, than to c<nioeiTe a great monardi 

* A eomparifon, itUI more abeard than that like Xeraei taking upon himself the aotoal exe- 
of Mr. Bojle» occun in the alxth chapter of cation of all his own decnea." 
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totle'8 [imputed] Treatise De Mundo. A yerj striking resemblance is observable 
between these verses and the Hymn to Narrayna, or the Spirit of God, translated 
by Sir William Jones from the writings of ancient Hindu poets.^ 

Note 0, p. 24S.— Inductive Method of Inquiry. (§ 1.) 

Although Dr. Reid was plainly led into this train of thinking by Mr. Hume, the 
same doctrine, with respect to the reUtion of Cause and Effecty (considered as the 
object of physical science,) is to be found in many English writers of a fiu* earlier 
date. Of this assertion I have produced various proofs, in my first volume, [Note C,] 
from Hobbes, Barrow, Berkeley, and others, to whose speculations on this head 
Dr. Reid does not seem to have paid any attention. To these quotations I beg 
leave to add the following, from a book of which the third edition was published 
in 1737. 

" Here it is worth observing, that all the real true knowledge we have of nature 
is entirely experimental; insomuch, that how strange soever the assertion seems, 
we may lay this down as the first fundamental unerring rule in physics, that it is 
not within the compose of human understanding to assign a purely speculative 
reason for any one phenomenon in nature ; as why grass is green, or snow is white ; 
why fire bums, or cold congeals. By a speculative reason^ I mean asbigning an 
immediate efficient cause a priori^ together with the manner of its operation, for 
any efiect whatsoever purely natural. We find, indeed, by observation and expe- 
rience, that such and such effects are produced ; but when we attempt to think of 
the reason why, and the manner how the causes work those effects, then we are at 
a stand, and aU our reasoning is precarious, or at best but probable coi\jecttire. 

" If any man is surprised at this, let him instance some speculative reason he 
can give for any natural phenomenon ; and how plausible soever it appears to him 
at first, he wiU, upon weighing it thoroughly, find it at last resolved into nothing 
more than mere observation and experiment, and will perceive that these expres- 
sions, generally used to describe the cause or manner of the productions of nature, 
do really signify nothing more than the effects." — The ProoedurCj Extent^ €md 
Limits of Human Understanding. Ascribed to Dr. Peter Brown, Bishop of Cork. 
London, 1737, 3d edit. 



For the following very curious extracts [from Glanvill and I^ Clerc], (with many 
others of a similar import, both from English and from foreign writers,) I am 
indebted to a learned correspondent, William Dickson, LL.D., a gentleman well 
known by his able and meritorious exertions for the abolition of the slave-trade. 

" Confidence of science is one great reason we miss it : for on this account, pre- 
suming we have it everywhere, we seek it not where it is ; and, therefore, fiill short 
of the object of our inquiry. Now, to give further check to dogmatical pretensions, 
and to discover the vanity of assimiing ignorance, we'll make a short inquiry, 
whether there be any such thing as science in the sense of its assertors. In their 

1 The same opinion it explicitly avowed by properly speaking, if nothing bat the will of 

Dr. Clarke, a sealoos partinn of the Expert- Ood, producimg eertain ^ett in a eoiUtmied, 

mental PhUoeophy, and one of the ablest logi- rtgiUar, e^ntiatU, cmd %mlfcrm ntamur."^ 

oians that the Newtonian lebool hat hitherto Clarke'e Works, rol ii p. 608, foL edit, 
produced. "The coiuree of nature, truly and 
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notion, then, it i$ the hnouiUdge of ikinga in their tmiB^ immediate^ neeesMory 
eau$e$ : Upcm this I*U advance the following observations : — 

" I. All knowledge of Causee is deductive; for we know none hj simple intui- 
tion, bat through the mediation of their effects. So that we cannot conclude any- 
thing to be the cause of another, but from its continual accompanying it ; for the 
caueality itself is ineensible. But now to argue from a concomitancy to a causality 
is not in&nibly conclusive ; yea, in this way lies notorious delusion 

" 3. We hold no demonetraiioH in the notion of the Dogmatist^ but where the 
contrazy is impossibiej" &c. &o. (Sc^me SderUifiea : or, Confaf?t Igncramoe ike 
Way to Science; manEeeayofthe Va/Hxty of Dogmatizing and Ckn^deni Ophuom; 
with a reply to the Exceptions of the learned Thomae Albiue} By Joseph Glanvill, 
M.A. London, 1665. Dedicated to the Royal Society.) [Chap, xxiii. i^. 141-144.] 

" OaueaUtiei are first found out by concomitamcy, as I intimated. And our ex- 
perience of the dependence of one, and independence of the other, shews which is 
the eflfect, and which the cause. Definitions cannot discover cauedliduj for they 
are formed after the cauecHMy is known. So that^ in our author's instance, a man 
cannot know heat to be the atoms of fire, till the concomitancy be known, and the 
efficiency first presumed. The question is, then, How heai is known to be the 
effect otfiref Our author answers, by its definition. But how came it to be so 
defined ? The answer must be, by the concomitancy and dependence, for there's 
nothing else assignable." (SCIB? tutm nihil est; or, The Author's [Glanvill's] 
Defence of the Vanity of Dogmatizing against the Exceptions of the learned 
Thomas Albius, in his late SCIHI.) London, 1666. [P. 69.]* 

" Inter Catisam propria dictam et Efectum oportet esse neoessarium nextam ; 
adeo ut posit& actione causse sequatur necessario effectus. Cum Deos vuH aHquid 
efficere id necessario eveniat oportet. . . . Quia autem ejusmodi nexus non oemitur 
inter causas creatas et efiectus, nonnulli causas secundas, sen creataa, soft vx agere 
negarunt. Negant corpora a coiporibus moveri, quod inter motum corporis, et 
motum eorum in quss incidit nullus deprehendatur nexus, adeo ut moto corpore A, 
necesse sit moveri corpus B, cui colHditur. lidem quoque negant corpora a sjnri- 
tibus moveri, quia inter voluntatem spirituum et motum corporum nullam con- 
nexionem animadvertunt. — Fatendum a nobis, hnjusmodi connexum nullam cemi, 
nee sequi ex eo quod, corpore moto, id, in quod incidit, movetur; an^ ex eo 
quod, mente volente, corpus agitatur, corpora et mentem esse veras motus causas. 
Fieri posset, at oocasumes tantum essent, quibus positis, alia causa agoret. Yerom 
sicuti, ex ejusmodi possibilitate, non colligeres rem ita se habere ; tta neo ed quod 
son adsequeris aHquid, consequens est ut nihil sit; nisi aliunde probaverif tibi 
esse earum rerum, de quibus agitur, adsaquatam ideam, aut rem repugnare. — ^Pbs- 
sunt inesse corporibus motis, et spiritibus, focultates ignotss, de quibus judiciam 
nullum, aut negando aut affirmando, ferre possumus. Itaque ex s&quo peccant, qui 
affirmant inesse iis oertd focultates efficiendomm quorundam, qu« an ab iis fiant 
ignorant ; et qui negant quidquam inesse oorporibas et spititibus, nisi qood in iis 
perspicue norunt.^ — Joannis Clerici Opera PhUosophica, Amstel. 1698. Tom. i. 
p. 376. [Ontologia, cap. x. §§ 2-6.] 



1 Or Whits, a Bomifh priest, aaihor of a trea- * Olanrill, in bii F<mUp of Dcymaiigkig, and 

tiM entitlAd, Sciri Hve SeepUeti et SeepHeorum other earlier world, malntelne, no len steoagly, 

a Jure Dteputationis Exdwio. <See Bicg. Die- the game opinion. So eiso nmdiy older and 

timarp.) unnoticed thinken.— JSidL 
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After this oload of aothorities, (many of which are from hooks in very general 
oironlation,} it is Burpriong that the following sentence should have escaped the 
pen of Dr. Seattle :— " The sea ha$ ehhed and flowed twice every day in time past, 
therefore the sea will continue to ehb and flow twice every day in time to come— 
is by no means a logical deduction of a conclusion from premises. — This i>«mai>«- 
WAS F1B8T MADE BY Mr. Hums.'*— .SSisay OH Truth, 2d edit. p. 126. 

It is evident that this remark is only a particular application of the doctrine 
contained in the above quotations, as well as in the numerous extracts to the same 
purpose collected in Note C, at the end of the first volume of this work. In one 
of these (from Hobbee) the very same observation is made, and a sort of theory is 

proposed to explain how the mind is thus led to infer the Juhire from iih.epasi; 

a theory which, however unsatisfiKtoiy for its avowed purpose, is yet sufficient to 
shew that the author was fully aware, that our expectation of the continuance of 
the laws of Nature was a fiMJt not to be accounted for from the received principles 
of Uie scholastic philosophy. 

NoTB P, p. 268.— Jndtiefive MeUtod of Inquiry, (§ 8.) 

From the Ptefiice of Pappus Alexandrinus to the seventh book of his Mathema- 
Heal OoOecUon. (See Halley*s Version and BesUtuHon of ApoUonitu Perganii de 
8ectkme JhHonis et SpoHi, p. xxviii.) 

. . . . " Betolutio est methodus, qu4 ft quassito quasi jam concesso per ea 
quie deinde consequuntur, ad conclusionem aliquam, cujus ope Compo$itio fiat, 
perducamnr. In resolutione enim, quod quasritur ut jam factum supponentes, ex 
quo anteoedente hoc consequatur expendimus; iterumque quodnam fuerit hujus 
antecedens ; atque ita deinceps, usque dum in hunc modum regredientes, in a]i- 
quid jam oognitum locoque principii habitum incidamus. Atque hie processus 
Analyiii vocatur, quasi dicas, inversa solutio. E contrario autem in Compositione, 
oognitum illud, in Resolutione ultimo loco acquisitum ut jam &ctum praemittentes ; 
et qusB ibi consequentia erant, hie ut antecedentia naturali ordine disponentes, 
atque inter se conferentes, tandem ad Constructionem quaesiti prevenimus. Hoc 
autem vocamus Synthesin. Duplex autem est Analyseos genus, vel enim est veri 
indagatrix, diciturque Theoretica; vel propositi investigatrix, ac Problematioa 
vocatur. In Theoretico autem genere, quod quaeritur, revera ita se habere sup- 
ponentes, ac deinde per ea quae consequuntur, quasi vera sint (ut sunt ex hypo- 
thesi) argumentantes ; ad evidentem aliquam conclusionem procedimus. Jam si 
condusio ilia vera sit, vera quoque est propositio de qua quaeritur; ac demon- 
stratio reciproce respondet analyd. Si vero in falsam conclusionem incidamus, 
falsum quoque erit de quo quairitur.^ In Problematico vero genere, quod propo- 
nitur ut jam oognitum sbtentesi per ea qusB exinde consequuntur tanquam vera, 
perducimur ad conclusionem aliquam : quod si condusio ilia possibiHs sit ac w»^§^rii, 

From the soooontgiTwi In the text of Theo- nonitrattoii alone, th« two methoda would be 

rHical Analptis, it woold seen^ foDow, thU exaeOy on a IotoL The Joiteen of this oonda- 

ha adrantagea, aa a method of inrertigation, aion wiU, I beUere, be found to corraapond with 

Ineieaae In pcoportion to the tarietjof demon- the experience of erery person oonTemnt with 

atralkms of whkh a theorem admita ; and.that, the prooeaMs of the Greek geometiy. 
in the caae of a theorem admitting of one de- 
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quod Mathematici Datvm appelUnt ; poesibile qooque erit quod pn^xmitar : et 
hie quoqne demooBtratio reciproce respondebit Analyd. Si vero inddamiu in 
conclusionem impoBsibilem, erit etiam problema impoasibile. DicrUmuM antom 
nve detenninatio est qua diacernitur qnibas conditionibiia qaotque modis problema 
effici posait. Atque base de Resohitione et Compoaitione dicta aunto.** 

Note Q, p. 288. — Inductive Method of Inquiry. (§ 4.) 

The following passage from Buffon, although strongly marked with the author's 
characteristical spirit of system, is yet, I presume, sufficiently correct in the out- 
line, to justify me for giving it a place in this note, as an illustration of what I 
have said in the text on the insensible gradations which fix the limits between 
resemblance and analogy. 

" Take the skeleton of a man ; incline the bones of the pelvis ; shorten those of 
the thighs, legs, and arms ; join the phalanges of the fingers and toes ; lengthen 
the jaws by shortening the frontal bones ; and lastly, extend the spine of the back. 
This skeleton would no longer represent that of a man ; it would be the s keleton 
of a horse. For, by lengthening the back bone and the jaws, the number of the 
vertebrae, ribs, and teeth would be increased ; and it is only by the numbers of 
these bones, and by the prolongation, contraction, and junction of others, that the 
skeleton of a horse differs from that of a man. The ribs, which are essential to 
the figure of animals, are found equally in man, in quadrupeds, in birds, in fishes, 
and even in the turtle. The foot of the horse, so apparently different from the 
hand of a man, is composed of similar bones, and, at the extremity of each finger, 
we have the same small bone resembling the shoe of a horse which bounds the foot 
of that animal. Raise the skeletons of quadrupeds, from the ape kind to the mouse, 
upon their hind legs, and compare them with the skeleton of a man, the mind will 
be instantly struck with the uniformity of structure observed in the formatioii of 
the whole group. This uniformity is so constant, and the gradations from one 
species to another are so imperceptible, that to discover the marks of their discri- 
mination, requires the most minute attention. Even the bones of the tail will 
make but a slight impression on the observer. The tail is only a prolongation of 
the OS coccygis or rump-bone, which is short in man. The ouran-outang and true 
apes have no tail, and in the baboon and several other quadrupeds, its length is 
very inconsiderable. Thus, in the creation of animals, the Supreme Being seems 
to have employed only one great idea, and, at the same time, to have diversified it 
in every possible manner, that men might have an opportunity of admiring equally 
the magnificence of the execution, and the simplicity of the design." — Smellie^s 
Translation, [in his Philosophy of Natural Hixtory^ vol. i. pp. 54, 65.] 

As a proof that the general conclusion in which the foregoing extract terminates, 
roquiies some important qualifications and restrictions, it is sufficient to suljoin a 
few remarks from a later writer, who, with the comprehensive views of Buflbn, 
has combined a &r greater degree of caution and correctness in his scientific 
details. 

. . . . " It has been supposed by certain naturalists, that all beings may be 
placed in a series or scale, beginning with the most perfect, and terminating in 
the most simple, or in the one which possesses qualities the least numerous and 
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mo6t common, bo that the mind, in passing along the scale from one Leing to 
another, shall be nowhere conscious of any chasm or interral, but proceed by 
gradations almost insensible. In reality, while we confine our attention within 
certain Emits, and especially while we consider the organs separately, and trace 
them through animab of the same class only, we find them proceed, in their 
degradation, in the most uniform and regular manner, and often perceive a 
part, or vestige of a part, in animals where it is of no use, and where it seems 
to have been left by Nature, only that she might not transgress her general law 
of continuity. 

** But, on the one hand, all the org^s do not follow the same order in their 
degradation. This organ is at its highest state of perfection in one species of 
animals ; thctt organ is most perfect in a different species, so that, if the species 
are to be arranged aft^r each particular organ, there must be as many scales or 
series formed, as there are regulating organs assumed ; and, in order to construct 
a general scale of perfection, applicable to all beings, there must be a calculation 
made of the effect resulting from each particular combination of organs, — a calcu- 
lation which, it is needless to add, is hardly practicable. 

" On the other hand, these slight shades of difference, these insensible grada- 
tions, continue to be observed only while we confine ourselves to the same com- 
binations of leading organs ; only while we direct our attention to the same great 
central springs. Within these boundaries all animals appear p) be formed on one 
common plan, which serves as the ground-work to all the lesser internal modifica- 
tions; but the instant we pass to animals where the leading combinations are 
difierent, the whole of the resemblance ceases at once, and we cannot but be 
conscious of the abruptness of the transition. 

** Whatever separate arrangements may be suitable for the two great classes of 
animals, with and without vertebrae, it will be impossible to place at the end of 
the one series, and at the commencement of the other, two animals sufficiently 
resembling, to form a proper bond of connexion." — Introduction to Cuvier's Lemons 
d'Anatomie Compar4e. 

NoTB R, p. 299.— Inductive Method of Inquiry. (§ 4.) 

Of fortunate conjectures or hypotheses concerning the laws of nature, many 
additional examples might be produced from the scientific history of the eighteenth 
century. Franklin's sagacious and confident anticipation of the identity of light- 
ning and of electricity is one of the most remarkable. The various analogies pre- 
viously remarked between their respective phenomena htul become, at this period, 
so striking to philosophers, that the decisive experiment necessary to complete the 
theory was carried into execution, in the course of the same month, on both sides 
of the Atlantic. In the circumstantial details recorded of that made in America, 
there is something peculiarly interesting. I transcribe them in the words of Dr. 
Priestley, who assures us that he received them from the best authority. 

" After Franklin had published his method of verifying his hypothesis concern- 
ing the sameness of electricity with the matter of lightning, he was waiting for 
the erection of a spire in Philadelphia to carry his views into execution ; not ima- 
gining that a pointed rod, of a moderate height, could answer the purpose ; when 
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it ocoarred to him that, by meaoB of a common kite, he coald have a readier and 
better access to the regions of thtmder, than by any spire whatever. Preparing, 
therefore, a large silk handkerchief, and two cross sticks of a proper length, on 
which to extend it, he Uxk the opportunity of the first a|^roaching thunder-storm 
to take a walk into a field, in which there was a shed convenient for his purpose. 
But dreading the ridicule which too commonly attends unsuccessful attempts in 
science, he communicated his intended experiment to nobody but his son, who 
assisted him in raising the kite. 

" The kite bdng raised, a considerable time elapsed before there was any appeamnoe 
of its being electrified. One very promising cloud had passed over it without any 
effect ; when, at length, just as he was beginning to despair of his contriTaace, he 
observed some loose threads of the hempen string to stand erect, and to avoid 
one another, just as if they had been suspended on a conunon conductor. Struck 
with this promismg appearance, he immediately presented his knuckle to the key, 
and (let the reader judge of the exquisite pleasure he must have felt at that 
moment) the discovery was complete. He perceived a very evident electric spark. 
Others succeeded, even before the string was wet, so as to put the matter past all 
dispute ; and when the rain had wet the strbg, he odlected electric fire veiy 
copiously. This happened in June 1752, a month after the electricians in Fiance 
had verified the same theory, but before he heard (d anything they had done."— 
Priestley's History of Electricity, pp. 180, 181, 4to edit. 

NoTB S, p. ^0^,—lnductwe Method of Inquiry. ($ 4.) 

" Natural knowledge may not unaptly be compared to a vegetable, wheiher plant 
or tree, which springs finom a seed sowed in a soil proper, and adapted by a skilful 
gardener, for that plant. For as the seed, by small fibrils or roots it shoots oat| 
receives from the soil or earth a nourishment proper and adapted for ascending 
into the body or stalk, to make it grow in bulk and strength to shoot upwards, and 
firom thence to shoot forth branches, and from them leaves, thereby to draw and 
receive out of the air a more refined, spirituous, and enlivening juice, which, 
descending back into the body or stock, increases its stature, bulk, circumference, 
and strength, by new encirelings, and thereby enables it to send forth more fibrils 
and greater roots, which afford greater and m6re plentiful supplies to the stock 
or trunk, and enables that to exert and shoot forth more branchings, and greater 
numbers of leaves ; which, repeating all the effects and operations by continued 
and constant circulations, at length bring the plant to its full stature and 
perfection. 

" So natural knowledge doth receive its first informations from the snppHes 
afforded by select and proper phenomena of nature conveyed by the senses ; these 
improve the understanding, and enable it to raise some branchings out into con- 
clusions, corollaries, and maxims ; these afford a nutritive and strengthening power 
to the understanding, and enable it to put forth new roots of inquisition, trials, 
observations, and experiments, and thereby to draw new supplies of informaticm : 
which further strengthening the understanding, enable it to exert and produce 
new deductions and new axioms. These circulate and descend downwards, in- 
creasing and strengthening the judgment, and thereby enable it to make more 
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stiikiiig out of roots of inquiries and experiments, which cause the like effects as 
before, bat more powerfully, and so by constant and continued oirculaticmB from 
phenomena to make deductions, and from deductions to inquire phenomena, it 
brings the understanding to a complete and perfect comprehension of the matter 
at first proposed to be considered.'*— Hooke*s I\}ithum<m$ Wbrh, p. 563. 

Note T, p. 306,—InducHve Method of Inquiry, (2 4.) 

'' Aliquando obserrationes et experimenta immediate nobis exhibent principia, 
qu» quserimus ; sed aliquando etiam hypotheses in auxilium vocamus, non tamen 
penitus arbitrarias, sed conformes iis qu«e obserrantur, et qu» supplentes imme- 
diatarum obeenrationum defectum, yiam inyestigationi stemuut, tanquam divinan- 
tibus ; ut si ea, qusd ex ipsis deducuntur, inveniamus re ipsa eadem retineamns, et 
progrediamur ad nova consectaria; secus vera, ipsas rejiciamus. Et quidem 
plerumque banc esse arbitror methodum omnium aptissimam in phydca, qu» 
saypissime est velut quttdam enudeaiio epistoloB areanis noHs eonscripUKt ubi per 
attentationem, et per errores etiam plurimos paulatim et caute progrediendo, ad 
reram ^'us theoriam devenitur: ciyus rei specimen admodum luculentum exhibui 
in mea dissertations de lumine, agens de rectilinea luminis propagatione ; ac in 
StayansB Philosophise, tomo i, agens de generalibus proprietatibus corponim, et 
de yi inertia in primis ; tomo vera ii., agens de totius Astronomiie constitutione." 
— Bosoorich De SoUs ac Lunct DefecHbus. 

In Sprat's Hutory of the JRoyal Society^ a similar idea occurs, illustrated by an 
image equally fimciful and apposite. " It is not to be questioned but many inven- 
tions of great moment have been brought forth by authors, who began upon suppo- 
sitions, which afterwards they found to be untrue. And it frequently happens to 
philosophers, as it did to Columbus, who first believed the cUmds that hovered 
about the Continent to be the firm land: But this mistake was happy; for, by 
sailing towards them, he was led to what he sought ; so by prosecuting of mistaken 
causes, with a resolution of not giving over the pursuit, they have been guided to 
the truth itself." 

[The work fit>m which this passage is taken (it may be here remarked, by the 
way) affords complete evidence of the share which, in the judgment of the founders 
of the Royal Society, Bacon had in giving a begimiing to experimental pursuits in 
EIngland. See, in particular. Section xvi.] 

NoTC U, p. S06,—IndueUve Method of Inquiry. ($ 4.) 

With respect to the application of the method of Exclusions to physics, an im- 
portant logical remark is made by Newton in one of hiB letters to Mr. Oldenburg. 
Obvious and trivial as it may appear to some, it has been overlooked by various 
writers of great name ; and therefore I think proper to state it in Newton*s own 
words. 

" In the meanwhile, give me leave. Sir, to insinuate, that I cannot think it 
effectual for determining truth, to examine the several ways by which phenomena 
may be explained, ufdess where there can be a perfect enumeration of all those 
ways. You know the proper method for inquiring after the properties of things, is 
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to deduce them from ezperimcDts. And I told yoa thai the theory which I pro- 
pounded (concemiug light and colours) was evinced to me, not hy inferring, U is 
thuSf becavae Uianot otherwise; that is, not hy deducing it only from a confuta- 
tion of contrary suppositions, but by deriving it frt>m experiments concluding posi- 
tively and directly. The way, therefore, to examine it, is by considering whether 
the experiments which I propound, do prove those parts of the theory to which 
they are applied ; or by prosecuting other experiments which the theory may sug- 
gest for its examination," &c. &c. — Horsley's Edition of Newton's Works, voL iv. 
p. 320. 

Note X, p. 311. — Inductive Me hod of Inquiry, (§4.) 

" If we consider the infantine state of our knowledge concerning Vision, Light, 
aud Colours, about a century ago, very great advancements will appear to have 
been made in tliis branch of science ; and yet a philosopher of the present age has 
more desiderata, can start more difficulties, and propose more new subjects of in- 
quiry than even Alhazen or Lord Bacon. The reason is, that whenever a new 
property of any substance is discovered, it appears to have connexions with other 
properties and other things, of which we could have no idea at all before, and 
which are by this means but imperfectly announced to" us. Indeed, every doubt 
implies some degree of knowledge ; and while nature is a field of such amazing, 
perhaps boundless extent, it may be expected that the more knowledge we gain, 
the more doubts and difficulties we shall have ; but still, since every advance in 
knowledge is a real and valuable acquisition to mankind, in consequence of its 
enabling us to apply the powers of nature to render our situation in life more 
happy, we have reason to rejoice at every new difficulty that is started, because it 
informs us that more knowledge and more advantage are yet nnattained, and 
should serve to quicken our diligence in the pursuit of them. Every desideratum 
is an imperfect discovery.** — Priestley's History of Discoveries relating to Vision, 
Light, and Colours, p. 773. (Lond. 1772.) 

[Note Y, p. SU.— Inductive Method of Inquiry. (§ 4.) 

I am indebted to Mr. Babbage for the following very curious extracts £rom 
Euler, on the subject of Induction in mathematics. — ^Kinneil, Aug. 1819. 

" Hiec persecutns, in multa alia incidi Theoremata non minus elegantia, quss eo 
magis eestimanda esse puto, quod vel demonstrari prorsus nequeant, vel ex ejus- 
modi propositionibus sequantur, quae demonstrari non possunt." — Com, Acad. Sc. 
Petrop., torn. vi. 1732. 

Com. Acad. 8c. Petrop., tom. viii. 1736. [?] 

" Ctyus quidem demonstrationem non habeo, verum tamen de ^'us veritate sum 
certissimus.'* — Com. Acad. Sc. Petrop, tom. vi. 1732. 

" Sunt enim plerumqne hiyus generis veritates ita reconditn ut earum demon- 
strationes tarn incredibilem circumspectionem, quam eximiam ingenii vim re- 
quiranf — ^Euler, Specimen de usu OhservcUionum in Mathesi Pura, Petrop. 
1766, p. 187. 

" At vero quam parum Inductionibus in hoc negotio tribui possit, plurimus ex- 
emplis possum declarare." 
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" Hanc ob rationem omnes hiyiismodi numerorum proprietates, quae sola Indue- 
tione nituntiir tamdia pro incertis habendas esse arbitror, donee iU» vel apodieticis 
demonstrationibas muniantur, vel omnino refellantur/' — ^Tom. vi 1732. 

" Interim tamen istas resolutiones per solam Indnctionem jam ad tantnm certi- 
tndinis gradnm eveetad stint, nt nullis amplius dubiis locns relinqui videatar. Cnm 
etiam ipsa Indnctio fortasse per certas rationes ita corroborari posse videtur, at 
instar absolntae demonstrationis spectari possit.'* — Ada Acad. Sc^ Oct 1780. 

" Hoc ergo exemplum Inductionis illicitae eo magis est notatu dignnm, quod mihi 
qnidem ejusmodi easus nondum obtigerit in quo tam speeiosa inductio fefellit." — 
Opuse, Anahft, tom. i. p. 48.] 

Note Z, (formerly Y,) p. Z2\, ^Inductive Method of Inquiry, (g 4.) 

For tbe analogies between Galvanism and Electricity, see TraiiS EUmentaire 
de Pkysiquej par M. L'Abb^ Haiiy, { 717. — Tbe passage concludes with tbe fol- 
lowing remark, wbich may be regarded as an additional proof, tbat even wben 
analogical eoi\]ectures appear to depart tbe most widely from tbe evidence of ex- 
perience, it is from experience tbat tbey derive their wbole authority over the 
belief. " Partout le fluide ^lectrique semble se multiplier par la diversity des ph^- 
nom^nes ; et il nous avait tellement accoutumS h ses metamorphoses, que la nou- 
veaut^ m^me de la forme sous laquelle il s'offitut dans le Galvanisme naissant, 
semblait §tre une raison de plus pour le reconnutre." 

Note A A, (formerly Z,) p. S30.— Inductive Method of Inquiry. (§ 5.) 

In that branch of Politics which relates to tbe theory of Government, one source 
of error (not unfrequently overlooked by the advocates for experience) arises from 
the vagueness of the language in which political facts are necessarily stated by the 
most faithful and correct historians. No better instance of this can be produced 
than tbe terms Monarchy, Aristocracy, and Democracy, commonly employed to 
distinguish different forms of Government from each other. These words, in their 
strict philosophical acceptation, obviously denote not actual but ideal constitutions, 
existing only in the imagination of the political theorist ; while, in more popular 
discourse, they are used to discriminate according to their prevailing bias or spirit, 
the various mixed establishments exempliBed in the history of human affairs. 
Polybius, accordingly, with his usual discemmcmt, expresses his doubts, under 
which of the three simple forms the constitution of Borne, at the period when he had 
an opportunity of studying it, ought to be classed. " When we contemplate," he 
observes, " the power of the Consuls, it seems to be a monarchy ; when we attend 
to the power of the Senate, it seems to be an aristocracy ; when we attend to the 
power of the People, we are ready to pronounce it a democracy." * 

1 This obeerration of Polybioi has been very et senatns anotoritaa. qnam ad opUmatnm re- 

tmjnstly oensared by OroUns. "Bed neqne gimen refert. et consulum qnoa quad regee 

P<dybii hio utor aaotorltate, qtd ad mixtom faisse rait, snbdita erat populo. Idem de all- 

genufl reipabUcn refert Romanam rempublicam, orum politica ecribentiain sententUi dictum 

qcuB mo tempore, d non aeHones ipucu, wAjtu toIo, qui magla ext^mam speciem et qaotidi- 

agendi respidmiu, mere ftiit popularis : Nam anam administratkoem, qoam jus ipeom nmi- 
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It 18 easy to see how much this scaniineas and want of precision in our political 
vocabulary, must contribute to mislead the judgments of those reasoners who do 
not analyze yery accurately the notions annexed to their words ; and at the same 
time, what a purchase they afford to the sophistry of such writers as are disposed, 
in declamations addressed to the multitude, to take an undue adTUitage of the 
ambiguities of iang^uage. 

Another source of error which goes &r to inyaHdate the authority of yarioos 
pc^cal maxims supposed to be founded on eaperiencet is the infinite mul^Kcity 
of the seemingly trifling and eyanescent causes connected with local manners and 
habits, which in their joint resalt modify, and in some cases counteract so power- 
fully, the effects of written laws and of established forms. Of these causes no 
verbal description can convey an adequate idea ; nor is it always possible, even for 
the most attentive and sagacious observer, when the fiicts are before his eyes, to 
appreciate all their force : So difficult is it to seize the nicer shades which distin- 
guish the meanings of corresponding terms in different languages, and to oiter, 
at years of maturity, into those delicate and complex asaociataoBS, wfaidi, in the 
mind of a well educated native, are identified with the indigenous feelings of 
national sympathy and taste. 

Of the truth of this remark, a striking illnstration presents itself in the mutual 
ignorance of the French and English nations (separated from eadi other by a very 
narrow channel, and, for centuries past, enjoying so many opportunities of the 
most familiar intercourse) with respect to the real import of the words and phrases 
marking the analogous gradations of rank in the two countries. The words gentU^ 
honwne and gentleman are both derived from the same etymological root ; yet how 
imperfect a translation does the one afford of the other ! and how impossible to 
convey by a definition all that is implied in either ! Among French writers of no 
inconsiderable name, we meet with reasonings which plainly shew, that they con- 
sidered the relative rank of the members of our two Houses of Parliament as some- 
thing similar to what is expressed in their own language by the words nobie and 
roturier; — while others, puzzled with the inexplicable phenomena ocoiaionally 
arising from the boundless field of ambition opened in this fortunate island to eveiy 
species of industry and of enterprise, have been led to conclude that birth has, 
among us, no other value than what it derives firom the privileges secured by the 
constitution to our hereditaiy legislators. Few perhi^M but the natives of Great 
Britain are fully aware, how very remote from the truth are both these sup- 
positions. 

I transcribe the following passage from an article in the French Encydo- 
pidiCf written by an author of some distinction both for talents and learning ; and 

mi imperil ipecUre oongmeiu daomit rao in- IreooU«ct one only (Henry de Ooooeii) who bat 

stitato."— (2>e Jure BfUi ae Pads, lib. L cap. 3.) viewed this qoeition in ita proper light " Anc- 

In replj to this oritidsm, it if miffldent to re- tor inter eoe, qui circa formaa imperii lUlantar 

mark, that Polybtas la not here speaking of the etiam Pc^biam refert, qtd rempablieam Bom- 

theory of the Boman constttotton, (abont which aaam soia temporibna miztam Aiiae ait At 

there could be no direralty of opinion,) bat of bene notandom, Poljbinm nonloqui deraixtora 

what common obaerren an so apt to oveilook, status aed adminislraticmis : forma enim rei- 

— the actual state qf that eonstilutUmt modified publlcn erat mere popolaria, ted admini- 

aa it waa by time, and chance, and experienoa atratio dlTin Aiit Inter Oonanki^ Senatom, et 

Among the nomeroua commentatw on Grotioi^ Popolom.'* 
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which, it is not impoBsiUe may be quoted at some (titure period in the history of 
the wcM'ld, as an authentic document with respect to the state of English society in 
the eighteenth century. The writer had certainly much better access to informa- 
tion than was enjoyed by those to whom we are indebted for onr experimenkU 
knowledge of the ancient systems of poHcy. 

"En Angleterre, la loi des sncoessions attribae anx ain^ dans les ftunilles 
nobles les biens immeuUee, & ^exclusion des cadets qm n*j ont ancnne part. Ges 
cadets sans bien cherchent & r6parer lenrs pertes dans Pexercice dn nSgooe, et c^est 
poor eox tm moyen presqne snr do s'eorichir. Devenns riches, ils qnittent la pro- 
fession, on mSme sans la quitter, leors enfims rentrent dans tonts les droits de la 
noblesse de lear famille ; lenrs ain^s prennent le titre de milord si leur naissance 
et la possession d'one terre pairie le lenr permettent. — ^11 fant n^anmoins remar- 
qner, que qnelque filre que soit la noblesse Angloise, lorsqne les nobles entrent en 
apprentissage, qui selon les reglemens doit etre de sept ans entiers, jamais ils ne 
se oonyrent deyant lenrs maStres, lenr parlant et trayaillant tSte nue, qnoiqoe son- 
vent le maitre soit rotnrier et de race marohande, et qne les apprentis soient de la 
premie noblesse." — Mncyolop. Method, Oommereei torn, iii., Article NcbUsu. 

Note BB, (formerly A A,) p. Z37.—InducHve Method of Inquiry, (§ 6.) 

" MetaphysicsB pars secnnda est Fhwimm CoMorum inqnisitio, quam non ut 
pnetermissam, sed nt male collocatam notamus. Solent enim inqoiri inter Physica 
non inter Metaphysica. Qaanqnam si ordinis hoc solum vitium esset, non mihi 
fiierit tanti. Ordo enim ad iUustrationem pertinet, neque est ex substantia scien- 
tiamm. At hiec ordinis inyersio defectum insignem peperit, et maximam philoso- 
phisB indnxit calamitatem. Traotatio enim causamm finalium in physids, inquisi- 
tionem causamm physicarum expulit et dejecit, effecitque ut homines in istinsmodi 
specioeis et umbratilibus causis acquiescerent, neo inquisitionem cansarum realium, 
et Tere physicarum, strenne nrgerent, ingenti scientiarum detrimenta Etenim 
reperio hoc factum esse non solum a Platone, qui in hoc littore semper anohoram 
figit, yemm etiam ab Aristotele, Galeno, et aliis, qui stepissime etiam ad ilia yada 
impingunt. Etenim qui cansas adduxerit higusmodi, palpebraa cumpSUtpro 8epi 
et vaUo eeeCt ad munimenhan oeuiorwn: Aut oorium in animalibus firmUwUnem 
esse ad propeUendos calores etfrigora : Aut osea pro eolumnis et trabibue a natura 
indtieif qidbue fabrica eorporie iwUtatwr: Aut foUa arborum emittif quo Jructus 
minus patiantur h $oU et tfento: Aut nubes in eubUmi fieri, ut terram imbrxbns 
irrigent: Aut terram deneari et eoUdari, ut statio et mamio sit animalium: et 
alia similia : Is in metaphysicis non male ista allegarit ; in physicis autem nequa- 
quam. Imo, quod ccepimus dicere, hiyusmodi sermonum discursns (instar remor- 
arum, nti fingunt, nayibus adhierentium) scientiarum quasi yelificationem et pro- 
gpressum retardarunt, ne cursum suum tenerent, et ulterius progrederentur : et 
jampridem effecenmt, ut physicarum causamm inquisitio neglecta deficeret, ao 
silentio pneteriretur. Quapropter philosophia naturalis Democriti, et aHorum, 
qui Deum et raentem & fabrica remm amoyerunt ; et stmcturam universi infinitis 
natune pnelusionibus et tentamentis (quas uno nomine /odtm aut fortunam yoca- 
bant) attribuerunt ; et reram particularium causas, materise necessitati, sine inter- 
mixtione causamm finaliimi, assignarunt ; nobis yidetur, quatenus ad causas phy- 
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nicas, multo lolidior fuisse, et altius in Naturam penetrasse, quain ilia Aristotelis, 
et Platonig : Hano unicam ob cansam, quod ill! in caiudB finalibna nunqoam <^eram 
tnTerunt ; hi autem eas perpetuo inciilcarant. Atqne magis in bac parte aocn- 
sanduB Aristoteles qoam Plato : qoandoqaidem fontem caosamm finalium, Denm 
scilicet, omiserit, et naturam pro Deo subsiituerit, caosaaque ipsaa finales, potius 
ut logicsB amator quam theologiae, amplexus sit. Neque baec eo dicimus, quod 
causflB ilUe finales vene non sint, et inquisitione adniodum digns in speculationibus 
metapbjsicn, sed quia dum in pbysicarum causarum possessiones excnrrant et 
irruunt, misere earn provinciam depopulantur et Tastant/*— i>e~^ti^. Sdemt. lib. 
iii. cap. 4. 

Notb C C, (formerly B B,) p. 345.— Inductive Method of Inquiry. (§ 6.) 
Among the earliest opponents of Descartes* doctrine concerning Final Cktunei, 
was Gktf sendi ; a circumstance which I remark with peculiar pleasure, as he has 
been so ui\justlj represented bjr Cudworth and others, as a partisan, not onlj of 
the physical, but of the atheistical opinions of the Epicurean school. For this 
charge I do not see that they had the slightest pretence to urge, but that, in com- 
mon with Bacon, he justly considered the physical theories of Epicurus and Demo- 
critus as more analogous to the experimental inquiries of the modems, than the 
logical subtilties of Aristotle and of the schoolmen. The following passage is 
transcribed in Gassendi's own words, from his Objections to the MeditaHons of 
Detcartea: — 

" Quod autem & physica eonsidercttione rejieis usum causarum fiiudium, alii 
fortassis occasione potuisses recte facere : at de Deo cihn agitur ?erendum profectd, 
ne prsecipuum argumentum rejicias, quo divina sapientia, proridenda, potentia, 
atque aded existentia, lumine natune stabiliri potest. Quippe ut mundum univer- 
sum, ut coelum et alias ejus et pnecipuas partes prseteream, undenam, aut quo- 
modo melius argumentare yaleas, quim ex asu partium in plantis, in animalibus, 
in horoinibus, in te ipso (aut corpore tuo) qui similitudinem Dei geris ? Videmns 
profectd magnos quosque viros ex speculatione anatomica corporis human! non 
assurgere modo ad Dei notitiam, sed hymnum quoque ipd canere, quod omnes 
partes ita conformaverit, collocaveritque ad usus, ut sit omnino propter solertiam 
atque proridentiam incomparabilem commendanduB.** — Objectiones Quinta m Me- 
ditaiionem IV, De Vero et FdUo, 

I do not know if it has hitherto been remarked, that Gassendi is one of the first 
modem writers by whom the following maxim, so often repeated by later physio- 
logists, was distinctly stated : " Licet ex conformaiiane partium corporis hvmanit 
conjectuTM desumere ad funetiones mere naturates.** It was finom a precipitate 
application of this maxim, that he was led to conclude, that man was originally 
destined to feed on vegetables alone : a proposition which gave occasion to several 
memoirs by Dr. Wallis and Dr. Tyson, in the PhUoscpIdcal Transactions of the 
Royal Society of London, 

Note D D, (formerly C C,) p. Zbl .^Inductive Method of Inquiry, (g 6.) 

The theories of Hume, of Paley, and of Godwin, how differently soever they 
may have figured in the imaginations of their authors, are all equally liable to the 
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fundamental objections stated in the text. The same objections are applicable to 
the generous and captivating, but not always unexceptionable morality inculcated 
in the writings of Dr. Hutcheson. — The system, indeed, of this last philosopher, 
may be justly regarded as the parent stock on which the speculations of the others 
have been successively grafted. 

Mr. Hume entered on his Inquiries concerning Mortds at a period when Dr. 
Hutcheson's literary name was unrivalled in Scotland. The abstract principles on 
which his doctrines are founded, differ widely from those of his predecessor, and 
are unfolded with far greater ingenuity, precision, and elegance. In various in- 
stances, however, he treads very closely in Dr. Hutcheson 's footsteps ; and in the 
final result of his reasonings, he coincides with him exactly. According to both 
writers, a regard to general expediency affords the only universal canon for the 
regulation of our conduct. 

It is a curious circumstance in the history of Ethics, that the same practical rule of 
life, to which Dr. Hutcheson was so naturally and directly led by his cardinal virtue 
of disinterested benevolence, has been inferred by Dr. Paley from a theory which 
resolves moral obligation entirely into prudential calculations of individual advantage. 
For the very circuitous, and (in my opinion) very illogical argument whereby he has 
attempted to connect his conclusion with his premises, I must refer to his work.^ 

The poUticcd justice of Mr. Godwin is but a new name for the principle of general 
expediency or utility. " The term justice" he observes, " may be assumed as a 
general appellation for all moral duty. — That this appellation," he continues, " is 
sufficiently expressive of the subject, will appear, if we consider for a moment, 
mercy, gratitude, temperance, or any of those duties which, in looser spealdng, are 
contradistinguished from justice. Why should I pardon this criminal, remunerate 
this favour, abstain from this indulgence ? If it partake of the nature of morality, 
it must be cither right or wrong, just or ui^ust. It must tend to the benefit of the 
individual, either without entrenching upon, or with actual advantage to the mass 
of individuals. Either way, it benefits the whole, because individuals are parts of 
the whole. Therefore, to do it is just, and to forbear it is uiyust. If justice have any 
meaning, it is just that I should contribute everything in my power to the benefit 
of the whole."— -PoKtiooZ Justice, vol. i. pp. 80, 81. 

It is manifest that, in the foregoing extract, the duty of justice is supposed to 
coincide exactly as a rule of conduct with the affection of benevolence ; whereas, 
according to the common use of words, justice means that particular branch of 
virtue which leads us to respect the rights of others ; a branch of virtue remarkably 
distinguished from all others by this, that the observance of it may bo extorted by 
force ; the violation of it exposing the offender to resentmentf to indignation, and 
to punishment. In Mr. Godwin's hinguage, the word justice must either be under- 
stood to be synonymous with general benevolence, or — assuming the existence of 
such an affection — to express the moral fitness of yielding, upon all occasions, to 

» Principki of Moral and PolUioal Philo- tion of avU SocUly. (London. 1790.) Tho 

mtpkig, book U. chaps. L— ri obJocUons to it there stated appear to me 

The theory of Dr. Paley haa been very ably quite unanswerable, and (hey poMess the addi- 

examined by Mr. Okbome, in a treatine en- tional merit of being urged with all the defer- 

titled. The PrinciitUi qf Moral PhUoiophy enoe lo justly due to Dr. Paley's dutfac.er and 

UmatigaUi, and hri^y applied to the ConttUu- talents. 

VOL. UI. 2 
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its Buggestions. "It iBJust,'^ says Mr. Godwin, " that I shoold contribute eveiy- 
tbing in my power to tbe benefit of the whole. M7 bene£M;tor ought to be esteemed, 
not becanse he bestowed a benefit upon me, but becanse he bestowed it npon a 
human being. His desert will be in exact proportion to the degree in which the 
human being was worthy of the distinction conferred. Thus, every view of the 
subject brings us back to the consideration of my neighbour's moral worth, and his 
importance to the general weal, as the only standard to determine the treatment to 
which he is entitled. Gratitude, therefore, a principle which has so often been the 
theme of the moralist and the poet, is no part either of jtutice or virtue.** — ^Ibid. 
p. 84. The words jtut and juttice can, in these sentences, mean nothing distinct 
from morally^ or reasonable ; so that the import of the doctrine amounts merely 
to the following proposition, That it is reasonable or right that the private bene« 
volent afiections should, upon all occasions, yield to the more comprehensive ; — 
which is precisely the system of Hutcheson disguised under a different and much 
more exceptionable phraseol(^. 

This abuse of words is not without its effect in concealing from careless readers 
the fallaciousness of some of the author's subsequent arguments ; for although the 
idea he professes to convey by the term jwiicef be essentially di£ferent from that 
commonly annexed to it, yet he scruples not to avail himself, for his own purpose, 
of the received maxims which apply to it in its ordinary acceptation. In discuss- 
ing, for example, the validity of promises, he reasons thus : " I have promised to 
do something just and right. This, certainly, I ought to perform. Why ? Not 
because I promised it, but because Juttice prescribes it. I have promised to bestow 
a sum of money upon some good and respectable purpose. In the interval between 
the promise and my ftilfilling it, a greater and nobler purpose ofiers itself, which 
calls with an imperious voice for my co-operation. Which ought I to prefer? That 
which best deserves my preference. A promise can make no alteration in the case. 
I ought to be guided by the intrinsic merit of the objects, and not by any external 
and foreign consideration. No engagements of mine can change their intrinsic 
claims. If every shilling of our property, every hour of our time, and every 
faculty of our mind, have already received their destination from the principle of 
immutable justice, promises have no department left upon which for them to decide. 
Justice^ it appears, therefore, ought to be done, whether we have promised it or 
not." — Ibid. p. 151. 

It is quite evident, that, in this passage, the paramount supremacy indisputably 
belonging to justice in its usual and legitimate sense, is ascribed to it when em- 
ployed as synonymous with benevolence ; and of consequence, that the tendency of 
the new system, insflad of extending the province of justice^ properly so called, is 
to set its authority entirely aside, wherever it interferes with views of utility. 
In this respect, it exhibits a complete contrast to all the maxims hitherto recog- 
nised among moralists. The rules of justice are happily compared by Mr. Smith 
to the strict and indispensable rules of grammar ; those of benevolence to the more 
loose and general descriptions of what constitutes the sublime and beautiful in 
writing that we meet with in the works of critics. According to Mr. Godwin, the 
reverse of this comparison is agreeable to truth ; while, at the same time, by a 
dexterous change in the meaning of terms, he assumes the appearance of combating 
for the very cause which he labours to betray. 
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Of the latitude with which the word justice had been preriouBly used bj many 
ethical writera, a copiouB and choice collection of instances may be fonnd in the 
learned and philosophical notes subjoined by Dr. Parr to his JS^al Sermon. 
(London, 1801.) " By none of the ancient philosophers, however," as he has well 
observed, " is justice set in oppontion to any other social duty ; nor did they em- 
ploy the colossal weight of the term in crushing the other moral excellencies which 
were equally considered as pillars in the temple of virtue." — Pp. 28-31.^ 

Note E E, (formerly D D,) p. 867 — Inductive Method of Inquiry. (§ 6.) 

As the main purpose of this section is to combat the logical doctrine which 
would exclude the investigation of Final Causes from natural philosophy, I have 
not thought it necessary to take notice of the sceptical objections to the theological 
inferences conmionly deduced from it. The consideration of these properly belongs 
to some inquiries which I destine for the sulject of a separate Essay. On one of 
them alone I shall offer at present a few brief remarks, on account of the peculiar 
stress laid upon it in Mr. Hume's Posthumous Dialogues. 

'* When two species of objects," says Philo, " have always been observed to be 
conjoined together, I can infer, by custom, the existence of one wherever I see the 
existence of the other : and this I call an argument from experience. But how 
this argument can have place, where the objects, as in the present case, are single, 
individual, without parallel, or specific resemblance, may be difficult to explain. 
And will any man tell me, with a serious countenance, that an orderly universe 
must arise from scmie thought and art, like the human, because we have experience 
of it ? To ascertain this reasoning, it were requisite that we had experience of the 
origin of worlds ; and it is not sufficient, surely, that we have seen ships and cities 
arise from human art and contrivance. Can you pretend to shew any similarity 
between the fabric of a house, and the generation of the universe ? Have you 
ever seen Nature in any such situation as resembles the first arrangements of the 
elements ? Have worlds ever been formed under your eye ; and have you had 
leisure to observe the whole progress of the phenomenon, from the first appearance 
of order to its final consummation ? If you have, then cite your experience, and 
deliver your theory." 

This celebrated argument appears to me to bo little more than an amplification 
of that which Xenophon puts into the mouth of Aristodemus, in his conversation 
with Socrates concerning the existence of the Deity. '* I behold,** says he, "none 
of those governors of the world whom you speak of; whereas here I see artists 
actually employed in the execution of their respective works." The reply of 
Socrates, too, is in substance the same with what has been since retorted on Philo, 
by some of Mr. Hume's opponents. " Neither, yet, Aristodemus, seest thou thy 

1 Haring mentioned the name of thU eminent hopes of being permitted to make a few extmcta 

penon, I eagerly embrace the opportunity of in a ftitare edition of that perfonnance. By 

acknowledging the in«tniction I hare receired, hie candid and liberal itrictaree, I hare felt 

not only tnm hisTarioui publications. butfh>m myself higlily honoured ; and liioald be proud 

the private litemry communications with which to record, in his own words, the corrections he 

he has repeatedly Ikroured me. From one of has suggested of certain critical and philological 

these (containing animadTendons on some pas- Judgments which, it is highly probaUe. I may 

sages in my JSnay on tMe Sublime) I entertain hare too lightly hanrded. 
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Boal, which, however, moet assuredly goyems thy body : — Although it may well 
seem, by thy manner of talking, that it is chance and not reason which goyeros 
thee.'* — [Memorabilia^ lib. i. c. i?.] 

Whatever additional plausibility Philo may have lent to the argument of Aria- 
todemus, is derived from the authority of that much abused maxim of the inductive 
logic, that " all our knowledge is entirely derived from experience.** It is curious 
that Socrates should have touched with such precision on one of the most import- 
ant exceptions with which this maxim must be received. Our knowledge of our 
own existence as sentient and intelligent beings, is (as I formerly endeavoured to 
shew) not an inference from experience, but a fundamental law of human belief. 
All that experience can teach me of my internal frame, amounts to a knowledge of 
the various mental operations whereof I am conscious ; but what light does experi- 
ence throw on the origin of my notions of Personality and Identity ? Is it from 
having observed a constant conjunction between sensations and sentient beings ; 
thoughts and thinking beings ; volitions and active beings ; that I infer the exist- 
ence of that individual and permanent tnindj to which aU the phenomena of my 
consciousness belong ? Our conviction that other men are, like ourselves, possessed 
of thought and reason ; together with aU the judgments we pronounce on their in- 
tellectual and moral characters, cannot (as is still more evident) be resolved into 
an experimental perception of the conjunction of different objects or events. They 
are inferences of design from its sensible effects, exactly analogous to those which, 
in the instance of the universe, Philo would reject as illusions of the fancy.* 

But leaving for future consideration these abstract topics, let us, for a moment, 
attend to the scope and amount of Philo's reasoning. To those who examine it 
with attention it must appear obvious, that, if it proves anything, it leads to this 
general conclusion. That it would be perfectly impossible for the Deity, if he did 
exist, to exhibit to Man any satisfactory evidence of deMgn by the order and per- 
fection of bis works. That everything we see is consistent with the supposition of 
its being produced by an intelligent author, Philo himself has explicitly acknow- 
ledged in these remarkable words : '* Supposing there were a God, who did not 
discover himself immediately to our senses ; would it be possible for him to give 
stronger proofs of his existence, than what appear on the whole f3M» of nature ? 
What, indeed, could such a Divine Being do, but copy the present economy of 
things ; — render many of his artifices so plain, that no stupidity could mistake 
them ; — afford glimpses of still greater artifices, which demonstrate his prodigious 
superiority above our narrow apprehensions ; — and conceal altogether a great many 

1 This last consideration is ably stated by Dr. £cknce», p. 506, Paris. 1732.) I bare already 

Reld (See Essays on the InUlLecttial Powers, objected to the application of the phraae com- 

pp. 631, 632, 4to ed.) The result of his aiigu- mon seme to such jadgments as these ; bvt this 

inent is, that, "according to Philo's reasoning, defect, in point of expre»ion, does not delaot 

we can hare no OTidenoe of mind or design in from the sagacity of the author in perceiring, 

any of our fellow-mea" At a considerably that in the conclusions we fonn concerning the 

earlier period, BufSer had fSiJlen into the same minds and characters of our fellow-flreatures, 

train of ihioking. Among the Judgments which las well as in the inferences drawn ctmcem- 

he refers to common sense, he assigns the first htg the mvitihU things of Qod from the this^ 

place to the two followii^ : — " I. Ilya cTatUret which are made,) there is a perception of the 

itres, et d^autrei hommes que nuH au monde, understanding implied, for which neither 

2. II p a dan* eux quelque chose ijui i'appeUe reasoning nor experience is safBdent to ao> 

virit^, sagesse, prudmce" fro., tc—{Cour$ de count 
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from such imperfect creatares ?** The sceptical reasonings of Philo, therefore, do 
not, like those of the ancient Epicnreans, hinge, in the least, on alleged disorders 
and imperfections in the universe, but entirely on the impossibility, in a case to 
which experience furaishes nothing parallel or analogous, of rendering intelligence 
and design manifest to our faculties by their sensible effects. In thus shifting his 
ground from that occupied by his predecessors, Philo seems to me to have aban- 
doned the only post from T^hich it was of much importance for his adversaries to 
dislodge him. The logical subtilties, formerly quoted about experience and belief, 
(even supposing them to remain unanswered,) are but little calculated to shake 
the authority of principles, on which we are every moment forced to judge and to 
act, by the exigencies of life. For this change in the tactics of modem sceptics, we 
are evidently, in a great measure, if not wholly, indebted to the lustre thrown on 
the order of nature, by the physical researches of the two last centuries. 

Another concession extorted from Philo by the discoveries of modem science is 
still more important. I need not point out its coincidence with some remarks in 
the first part of this section, on the unconscious deference often paid to final causes 
by those inquirers who reject them in theory ; — ^a coincidence which had totally 
escaped my recollection when these remarks were written. I quote it here, chiefly 
as a pleasing and encouraging confirmation of the memorable prediction with 
which Newton concludes his Optical Queries ; that '* if Natural Philoiophy^ in 
all its parts, by pursuing the inductive method, shall at length be perfected, the 
bounds of Moral Philosophy will be enlarged also." 

" A purpose, an intention, a design," says Philo, " strikes eyerywhere the most 
careless, the most stupid thinker, and no man can be so hardened in absurd 
systems, as at all times to reject it. That Nature does nothing in vain^ is a 
maxim established in all the schools, merely from the contemplation of the works 
of Nature, without any religious purpose ; and from a firm conviction of its truth, 
an anatomist, who had observed a new organ or canal, would never be satisfied 
till he had also discovered its use and intention. One great foundation of the 
CoPEBNicAN system is the maxim. That Nature acts by tJie simplest me'hods^ and 
chooses the most proper means to any end; and astronomers often, without thinking 
of it, lay this strong foundation of piety and religion. The same thing is observable 
in other parts of philosophy : And thus all the sciences lead us almost insensibly 
to acknowledge a first intelligent author ; and their authority is often so much the 
greater, as they do not directly profess that intention." 
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Abticle I. — (See p. 124.) — Beasoning and Deductive Evidence, (g 3.) 

The following article relates entirely to the question — " How fiir it is true, that 
all mathematical evidence is resolvable into identical propositions?" The dis- 
cussion maj, in one point of view, be regarded as chiefly verbal ; but that it is not, 
on that account, of so trifling importance as might at first be imagined, appears from 
the humiliating inference to which it has been supposed to lead concerning the 
narrow limits of human knowledge. " Put the question,'* says Diderot, " to any 
candid mathematician, and he will acknowledge, that all mathematical propositions 
are merely identical ; and that the numberless volumes written (for example) on 
the circle, only repeat over in a hundred thousand forms, that it is a figure in which 
all the straight lines drawn from the centre to the circumference are equaL The 
whole amount of our hnowledge^ therefore^ is next to nothing,''^ That Diderot has, 
in this very paradoxical conclusion, stated his own real opinion, will not be easily 
believed by those who reflect on his extensive acquaintance with mathematical and 
physical science ; but I have little doubt, that he has expressed the amount of the 
doctrine in question, agreeably to the interpretation put on it, by the great majority 
of readers. 

As the view of this subject which I have taken in the text has not been thought 
satisfactoiy by my friend M. Provost, I have thought it a duty, both to him and to 
myself, to annex to the foregoing pages, in his own words, the remarks subjoined 
to the excellent and faithiul translation with which he has honoured this part of 
my work, in the BibUoihhjue Britannique. Among these remarks, there is 
scarcely a proposition to which I do not give my complete assent The only differ- 
ence between us turns on the propriety of the language in which some of them are 
expressed ; and on this point it is not surprising, if our judgments should be some- 
what biassed by the phraseology to which we have been accustomed in our earlier 
years. The few sentences to which I am inclined to object, I have distinguished 
from the rest, by printing them in small capitals. — Such explanations of my own 
argument as appear to be necessary, I have thrown into the form of notes, at the 
foot of the page. 

In the course of M. Prevost's observations on the point in question, he has intro- 
duced various original and happy illustrations of the important distinction between 
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eondkianal and absolute traths ; — a subject on which I have the pleasure to find 
that all our views coincide exactly. 

" A la fin de Particle que Ton yient de lire,* Tingenieux autenr renvoie & ce qn*il 
a dit au commencement. II pense y avoir suffisamment prouv6 que Pevidence 
particuli^re qui accompagne le raisonnement mathematique ne peut pas se r^soudre 
dans la perception de Tidentit^. Recourons done & cette preuve. Elle se trouve 
consister toute enti^re en refutation. 

" I. L'auteur commence par remarquer, que quelques personnes fondent Topinion 
qu^il rejette sur oelle qui prend les axiomes pour premiers principes. £t comme U 
a combattu celle-ci, il en conclut que sa consequence doit etre fausse. Un tel 
argument a en effet beaucoup de force pour ceux qui sont partis d^une certaine 
theorie sur les axiomes pour en conclure I'assertion contestee ; mais il n'en a point 
pour les autrcs. Le redacteur de cet article se range parmi ces demiers. H a dit 
et il pense encore, que le mathematicien avance de supposition en supposition ; que 
c*est en retournant sa pensee sous diverses formes, qu'il arrive i. d'utiles resultats ; 

QUI c'eST la BEOONKOISaANCB DE QUELQUE IDEHTITB QUI AUTORI8B CUACUXB PS 

BE8 CONCLUSIONS ; ct toutcfois il a dit et il persiste k croire, que les axiomes ma- 
thematiqnes ne font que tenir la place ou do definitions ou de th^remes ; et que 
les definitions sont les seuls principes des sciences de la nature de la geometrie. 
Voici ses propres expressions.* ' J^observe que de bonnes definitions initiales sont 
les seuls principes rigoureusement suffisans dans les sciences de raisonnement pur. 
.... C^est dans les definitions que sont veritablement contenues les hjpoth^s 

dont ces sciences partent On pourroit concevoir (toujours dans ces 

memes sciences,) que les principes fussent si nettement posSs, que Pon n*/ tronvat 
autre chose que de bonnes definitions. De ces definitions retournees, resulte- 
roient toutes les propositions subsequentes. Les diybbses pbopeietes du cescle 

QUE 80KT-ELLE8 AUTRE CHOSE, QUE mVEBBES PACES DE LA PB0P081TI0N QUI DE- 

FiNiT CETTE couRDE ? — C'cst douc I'imperfcction (peut-etre inevitable) de nos con- 
ceptions, qui a engage H fairo entrer les axiomes pour quelque chose dans les 
principes des sciences de raisonnement pur. £t ils y font un double office. Les 
uns remplacent des definitions. Les auires remplacent des propositions suscepti- 
bles d'etre dcmontr^es.* 

*' II est manifeste que celui qui a tenu de tout temps ce langage n'a pas fimd^ 
son opinion, vraie ou fausse, relativement & I'evidence mathematique, sor one 
opinion fausse relativement aux axiomes ; ou du moins, qu^etant si parfaitement 
d'accord avec Mr. Dugald Stewart en ce qui conceme les premiers principes des 
mathematiques, ce n'est point del^ que derive Tapparente discordance de ses 
expressions et de celles de son ami, sur ce qui conceme le piincipe de P^videnoe 
mathematique dans la deduction demonstrative. Des lors il est Evident que ce 
premier argument de l'auteur reste pour lui comme nul. 

" II. Passons au second. Celui-ci est encore pureinent negatif et. personnel. 

II s'adresse k ceux qui derivent, dW principe propre k la geometrie, Passertion 

que l'auteur combat. De ce que I'egalite en geometrie se demontre par la con- 

gi-uencc, ces philosophes se prcssent de conclure, que, dans toutea les mathema- 

1 Chap. il. Mot 3, art. ii. of (hli volame. 

> Euai* <k PhUoMphie, torn, il p. 29, k Oendrs chci Paschoud, 1804^ 
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tiques, les y^rit^s leposent Bur Pidentite. Ceux done qui n'ont jamaiB songS & 
donner un tel appni & Tassertion contest^e ne peavent absoloment pas se rendre h 
Tattaqne dirig^ contre cet appui. H est probable qn'un tres-grand nombrede 
partisans du principe de Pidentit6, considere comme base de la demonstration, se 
trouvent (comme le redacteur peut ici le dire de lui-meme) tout k fait etrangers k 
la mani^re de raisonner que Tauteur refute ; et n*ont point form6 leur opinion rela- 
tivement k T^vidence math6matique d'apr^s la congruence {r^eUe on potentielle) de 
deux espaces. C'est ce que le redacteur affirme ici, quant h, lui, de la mani^re la 
plus positive ; et deli resulte que I'argument personnel,* dirig6 contre ceux qui 
ont 6t4 men^s d'une de ces opinions h I'autre, ne I'atteint point. 

*' II est un peu plus difficile de prouver cette affirmation, que quand il ^toit 
question des axiomes, parce que ceux-ci ne peu?ent pas manquer de s'offrir aux 
rechercbes du logicien, au lieu qu'il n'est pas appele k prevoir I'application incon- 
sideree du principe de superposition & toute espeue de demonstration. Si cepen- 
dant il fait voir que son opinion snr la demonstration derive de principes universels 
et tout difierens de celui qu'on a en vue, il aura fait, je pense, tout ce qu'il est 
possible d'attendre de lui. 

" QuMl soit maintenant permis au redacteur de quitter la tierce personne, et pour 
eviter quelques longueurs et quelques expressions indircctcs, d*6tablir nettement 
son opinion et la marcbe qu'il a tenue en I'exposant. 

" Des les premieres pages de ma Logtque, je pars de la distinction k faire entre 
les deux genres de verite ; la condiiionneUe et Vabaolue. Puis j^^oute : 

" Le MOTEN unique, par LEQUEL nous CONNOISSONS 81 UNE PaOPOSITlON CON- 
DrriONNELLE EST VRAIE, OU LE CARACTKRE D'UNE TELLE TERITE, EST L'IDENTITB 
BIEN ETADUE ENTRE LE PRINCIPE ET LA CONSEQUENCE. CeTTE IDBNTITE N*E8T PAS 
COMPLETE SANS DOUTB ; MAIS BLLE EST TELLE A QUELQUE EOARD, QUE LA CONSE- 
QUENCE DOIT ETRB TOUTE ENTIERE COMPRISE DANS LE PRINCIPE." " 

" Traitant ensuite des sciences selon leur genre, j'appelle sciences de raisonne- 
ment pur celles qui ne s'occupent que de la verite conditionnelle. Je chercbe, 
d'une mani^re gen^rale et abstraite, les caract^res de ces sciences. J'en fais en- 
suite ^application aux matbematiques dans les deux brancbes qu'elles compren- 
nent ; et c'est par cette voie, que je me trouve avoir determine la nature de la de- 
monstration. J*ai soin du reste de faire remarquer que la nature du nu'sonnement 
pur, OU proprement dit, ne depend nullement du sujet, et qu'il n'est propre aux 
matbematiques qu'en ce sens que ces demieres s^occupent de raisonnement d*nne 
mani^re exclusive et n'j melent point des propositions de verite absolue, comme 
font les sciences defait et d^expirience. £n voWk assez je crois, pour faire voir 
que ce n'est pas temerairement que j'affirme n'avoir en aucune fa^on con^u la 

1 Ad bominem. non compute entre le principe et saconeSqaenoe. 

6i je conclua, par exemple, do genre i I'efpdce, 

> Ettai* de PhUotophie, torn. ii. p. 2. " Le il y a identity incomplete ; comme lorsqu'myant 

lecteor Suitable roudra bien m mpp«ler que prouvd one v&ritd de tout polygone, je I'affirme 

I'OQTrage, dont ce paaaage est tlr^, n'est que du triangle en psrticulier. D 7 a identity com- 

I'osquiBse d'nn coun fort 6tendu, dans lequel se pldte dans une 6quatlon. Et «n entend bien 

trouTent d^reloppfis, par des esemples et de que lldentiUS dont il s'agit est celle de la quan- 

touta manidre, les simples 6nonc68 du texte. tit£ idu nombre des unites) et non de toute autre. 

A peine eet-il n^cessaire de dire ici en explica- Ces deux exemples me scmblent suflire pour 

tion ce que j'ontends par I'ldentit^ compUtf ou pr^renir toute fiquiroquo." 
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nature de la demonstration d'l^r^ le point de vue born! de la superposition. Je 
ne puis done, quant i moi donner mon assentiment i un ailment qui n'attaque 
que ceuz dont Popinion a oette base. 

*' III. On est toigours long quand on refute une refutation. J'aurois done tort 
de m^etendre au-del& de ce qui est strictement nScessaire pour ^tablir nettement 
Petat de la question. Je ne discuterai pas des opinions qui me sont etrangdres, 
teDes que celles de Leibniti, de I'auteur d'une Dissertation Latine imprimee i 
Berlin en 1764, de Barrow, Condillac, Destutt-Tracj. H me suffit d'avoir repondu, 
pour moi et pour ceux qui pensent oomme moi, aux deux seuls argumens de Panteur, 
centre Topinion que j'ai dis long-temps adopt6e. 

" J'^jouterai oependant un mot au sujet d^une remarque, que Tauteur introduit 
en disant, qu*elle est appUcabiU h toutes le* teniatives que Pan afakespowr HabUr 
Vopmion dont U i'offU. ' Accordant, dit-il, que toutes les propositions mathemsti- 
qnes puissent etre representees par la fbrmule a = a, il ne s'ensuivroit nullement 
que chaque pas du raisonnement, qui conduit & ces conclusions, soit une proposi- 
tion de meme nature.' Je prie Tauteur de cette objection de vouloir bien reflechir 
un instant sur le sens dn mot pcu ramene IL son expression propre et non figuree. 
Certainement un pa$ du raiionnement n'est autre cbose qu*une proposition. Si 
done on accorde que toute proposition est representee par a « a, il fandra bien que 
tout p€u soit de meme nature.* 

** Quant ^ la lettre chiffi-ee, certainement elle diff^ de la non-cbiffiree quant anx 
signes ecrits : comme aussi les plus exageres partisans du principe de Pidentite ne 
nieront pas que I'expression deux plus deux ne sdt diffl^rente de Texpression 
quatre, Dans I'un et Pautre cas le signe diff^re, le sens que Pen a en vue est le 
meme. 

" rV. Les observations preoedentes ont pour but de prouver que dans les pro- 
cedes de raisonnement (precedes que les matbematiques offrent degages de tout 
melange,) on deduit les consequences en s'appuyant oonstamment sur le psiscipe 
D^iDEHTiTE. Je dois dire un mot maintenant de la raison pour laquelle je crois 
necessaire d'etablir solidement ce principe et de la mettre au-dessus de toute attaque. 
Cette raison est, qu'ii Pinstant o^ on le perd de vue, on court risque de confondre 
deux genres de verites, que nous savons tons quil faut distinguer. Ce qu'il im- 
porte tie prevenir, c'est le passage inaperpu du relatif i Pabsolu ; c*est une conclu- 
sion vicieuse, deduite regulidrement d*une bjpoth^, et temerairement appliquee i 
ce qui est independant de cette bjpotb^. Ce sopbisme, qui paroit g^rossier, a 
neanmoins ete commis plus d*une fois et le sera, dans quelques occasions decep- 

' That the word poi or step is a figaratiTe ex- ference of a circle for it« base, and the radius for 

presslon, when applied to a process of reasoning, its altitude, \a greater than the area of any poly- 

cannot be disputed ; and the same remark may gon inscribed in the drde," I enunciate a pro- 

be extended to the word propotUion, and to porition. When I say, that " the area of the 

almost every other term employed in discussions same triangle is lest than that of any ctrcum* 

oonnected with the Human Mind. It may be scribed polygon," I enunciate another proptmi- 

doubted. howerer, whether it can be correcUy tion. But when I infer firom these two propo- 

arserted, that a step of reasoning differs in no sitions, that the area* of the triangle and drele 

respect tnm a preposition. In our language, are equal, I obtain possession of a new truth 

at least, the word step properly denotes, not a distinct ttom either ; nor is it easy to imagine a 

propodtioD, but the transUion to a new propoei- more signifteant metaphor for exprening thb 

ti<«i trom others already known. Thus, when I acquisition than to s^, that I have advanced or 

say, " the area of a triMiglc, having the circum- gained a »(r/> in the ittudy of geometry. 
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trices, par ceox qui n*aaront pas pleinement analyst le trayail da nusonne- 
ment. 

" Tout se rednit, sans doute, en fait de raisonnemcDt, & reconnoitre que la conse- 
quence est bien d^duite du principe. Mais quel est le caractdre auquel on recon- 
noitra que cette deduction a ^t^ bien faite ? C'est oe que ne disent pas ceux qui 
rejettent le caract^re de Tidentit^. Et j'avoue qoe je ne con^ois pas quel autre on 
pourroit tenter dy substituer. Celui-la sst sihplb bt clair.* On pent, h chaque 
proposition, s'arreter pour voir si elle n*est que le deyeloppement d'une pr^cedente; 
et si, par inadvertence on sort du genre, en melant des fails aux bypothdses, on est 
ramen6 forc^ment k celles-ci. 

" Si Jean BemouiDi et Leibnitz ayoient reoonnu leurs hypotli^s aussi nette- 
ment qu*£uler les reconnut plus tard, ils n'auroient pas 6te divis^ d'opinion sur 
la nature des logaritbmes des nombres n^gatifs et imaginaires. 8i Huyghens 
n'avoit tu, dans le travail du math^maticien, que le retoumement de ses propres 
hjpoth^es il ne se seroit pas servi peut-etre de Texpression que rapporte Leibnitz. 
Oe dernier lui ayant montre, qu'une quantity m§I6e d'imaginaires pouvoit etre con- 
vertie en quantite r6elle, * Huyghens, dit Leibnitz, trouva cela si admirable, qu'il 
me r^pondit qu*il y a l^-dedans quelque cbose qui nous est incompr^hensiUe.* " ' 

" Je connois un professeur de logique, qui a coutume, dana ses cours, d'embarr- 
asser i dessein ses ^I^ves par des questions relatives aux rapports des quantit^s 
negatives et positives. Si un paradoxe les arrete, ils se tiennent pour avertis, 
qu'il ne peut y avoir dans les cons^uences, que ce qui est implicitement contenu 
dans le principe ; et ils se donnent le soin de bien afiermir celui-ci, je veux dire, de 
le r^uire & des termes parfiutement clairs ; apr^s quoi, il ne leur en co^te point de 
lever les difficult^s. Mais si I'on n^est pas bien pr^occupd de cette v6rit6 fonda- 
mentale, on ne sanra ft quoi imputer Tanomalie, ou Tapparente contradiction, des 
consequences. 

" Personne n 'admire plus sinc^rement que je ne fais le g^nie de Jaques Bemouilli, 
quH a si beureusement appliqu6 h la theorie des Probabilit^s ; et je ne fais cer- 
tainement aucune injure k sa memoire, en le produisant comme un exemj^e de la 
facility avec laquelle le matb6maticien, s^uit par ses belles decouvertes, oublie un 
instant quel est le genre de vSrite qui lui est propre. J'ai en vue la demi^re re- 
flection de son Art de Oonjecturer. D'une fbrmule (tr^s-belle sans doute et tr^s- 
ing6nieuse) par laquelle ce profond pensenr a apprScie la probability d'approcHer 
du rapport des causes en muHipliant les effets ; tout-ft-conp il condut i la r6gula- 
riti des lois que gouvement Tunivers.* 

"On ne me reprocbera pas d'avoir tire mes exemples des ecrits de quelques 
raisonneurs mediocres ; et Ton voudra bien croire, que si j'avois voulu puiser & de 
telles sources, j'aurois eu beaucoup de &cilite k multiplier mes citations. 

1 Would it not be still simpler and clearer to tste ultima in perfectam oertitudtnem abeuniei, 

caution mathematicians against erer losing sight omnia in mundo oertls rationibuset constanti 

of the distinction between absolute and bypo- vicii^situdinis lege oontii^re deprehenderentur : 

thetical truths ? adeo ut, etiam in roaxime casuallbus atque for- 

s LelbnitU Opera, [Dutensii,] tom. iii. p. 372. tuiUs, quandam quad neceasitatem, et, ut sic di- 

Lettee A V.irignon. cam, fatalitatem agnosoere teneamur ; quam 

a Unde tandem boo dngulare sequi videtur, nesdo annon Plato intendere voluerit, suo de 

quod si erentuum omnium obeenrationes per uniTersali rerum apocatastad dogmate, eta 

totam letemitatem continuarentur (probabili- Art. CmJ. f. A.fiQt. 
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" Je pense done enfin, qn*il Ikat qae celai qui trayaiUe dans lea sciences do 
raisonnement pnr soit bien averti, qui! ne fait autre cbose que retourner ses bypo- 
tb^sesi et que c*est ]k le seul mojen de pr^venir des erreurs asses dangexeuses. 
L'opinion que je soutiens n*est done point simplement une affaire de speculation, 
dont il me seroit aise de faire le sacrifice ; c'est one r^e pratique qui doit serrir 
de base & la partie de la logique qui s'occupe de cette esp^ de verite. 

** y. Je dirai maintenant pourquoi, aitachb comxb je lb buis, au friscifb de 
L'iDEifTrrE, je crois neanmoins pouvoir esp^rer de ne differer qu'en i^pparence de 
Pexcellent pbilosopbe qui rejette ce principe. G'est parce que nous pensons Tun 
et Pautre que les definitions sont les rrai principes des math^matiques, et que tout 
le reste en derive. C'est Ul sans doute Tobjet principal. £t je m^assuie, que quand 
ce pbilosopbe Tiendra k discuter (avec plus de detail que son s^jet ne I'appeloit k 
le faire) le vrai caract^re de la bonne d^uction, il finira par admettre, sinon les 
memes expressions, du moins au fond le mSme principe que j*emploie. 

" Je vois en effet, et par son ouvrage et par sa correspondance, que ce sont les 
expressions sur-tout qu'il censure ; et quant i ce point lii, je serai tr^s-dispose i j 
apporter les cbangemens quHl voudra bien lui-meme me suggerer, pounru tontefois 
qu'elles rendent correctement ma pensee. 

*^ Ainsi apr^ lui avoir expose, dans une lettre, roes id^ au 8^jet du piindpe 
dldentit^, j'lyoutois : * Tout cela revient k dire, que la consequence est contenue 
toute enti^re dans le principe. Ne pourroit-on pas donner k toutes les propositions 
matb^raatiques cette toumure : IHre telle cho$e^ &e$t dire teUe autre chose f Mr. 
Dugald Stewart me r6pond la-dessus : Je suis parfaitement d*acconi avec vous, 
quant k Tesprit et k la substance de votre remarque. Celui qui admet la definition 
ou Phypothhse ne peut pas nier ses diverses consequences logiques, pourvu qu'il 
soit en etat de comprendre cbaque pas de la marcbe par laquelle le principe et les 
consequences sont lies ensemble. Je ne suis pas siir toutefois que, pour le gros 
des lecteurs, vous ne prescntiez pas cette proposition d'une mani^re trop concise et 
trop figuree, quand vous dites que la consequence est contenue dans le principe, ou 
qu^affirmer I'un c'est affirmer I'autre. Tout an moins je pense qn'il y a lieu de 
craindre que ces expressions ne suggerent de fauases id^es k ceux que ne prendront 
pas garde an sens precis que vous donnez aux mots que vous employes.* Je suis 
done tout pret k remplacer le mot contenue par nn equivalent. Mais ce mot me 
semble pris ici dans un sens familier aux logiciens ; car c'est precisement ainsi 
que Ton dit commuaement que I'esp^ est comprise dans le genre.^ 

1 " Si roD pent din que la notion de triangla tha», after this theorem has been onoe brooght 

est oorapriee dans celle de polygone, on poorra (o light, no other penon can altemmrdi kj 

dire de certalnee propositions sur les triaogjes claim to »nj one of the cases as an original dis- 

qu'elles sont oomprises dans lenrs analogues sor covery. AtUar it had been demonstrated, for 

les polygenes. Si done on a prourg, par exem- instance, that in ntr^f rectilineal flgnre, the 

pie, que dans tout poljg<nie, les angles ext6- exterior angles are equal to four right aagki^ 

rienrs sont ^ux a quatre droits, on pourra de no geometer could well think of announcing, as 

ce principe tirer la consequence pour les tri- a new proportion, that the same theorem holds 

angles. Kt cette consequence semble pouvoir with respect to every triangle. The particular 

^tre dite contenue dans son prindpe." cases, therefore, may all be mid. with perfsct 

With this remark I ]>erfectly agree ; for he propriety, to be contaiiud in the genenl then- 

who knowtf the general theorem is in actual pos- rem. But how widely does this differ from the 

•easlon of all its particular ca8«t, insomuch meaning annexed to the same word, when it is 
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" Un autre mot, que reUve Mr. Ddoald Stewart, est cehii de proposition 
identique} II me fait remarquer, que plusieurs bona logiciens ont appelS de ce 
nom les propositions qui ne font que repeter le mcme mot aux deux termes (A est 
A) et qu'ils designent ces propositions comme inutiles et nugatoires. Je renoncerai 
sans discussion, sur I'autorite de ces logiciens, a I'expression que j'ai adoptee, quoi- 
que je puisse opposer autorit6 a autorite. Mais je desire conserver un mot qui 
exprime, de maniere ou d'autre, ma pensee. Comme dit Campbell,' cette phrase 
* quatre est quatre,* n'ofi&e qu'une proposition inutile et yeritablemcnt nugatoire. 
Mais dire ' deux fois deux font quatre,* c'est presenter la memo idee sous deux 
faces ; et un tel travail est, comme on sait, fort utile. Je m'^is accoutum^ 4 
appeler tautoiogigues les premieres, et identiques les secondes. Je suis tout pret h 
changer cette habitude, pourvu que Pon me fournisse un mot & substituer.' 

" Enfin Mr. Dugald Stewart joint K ces critiques une remarque, qui fait voir 
qu'nn dea motifs, pour lesquels il s'est elev6 centre le principe d'identit6, est la 
crainte qu'il n'eutraine dans quelques cons^uences fausses ou meme dangereuses. 
Voici comme il s'exprime sur la fin de la lettre, dont je viens d'extraire les obser- 
vations pr^cedentes : " A toutes ces propositions, comme vou9 les entendez^ je sous- 
oris sans difficulte. Mais n'est-il pas & craindre qu'elles ne fassent naitre dans I'esprit 
de quelques lecteurs des idecs difierentes de celles que vous y attacbez ? Et n^ont- 
elles pas une tendance ^ donner un air paradoxal IL une doctrine, qui, lors-qu'elle 
est proposee d*une maniere un pen pleine, ne donne aucune prise au doute ou h, 
Phesitation ? Quelle etrange consequence a ete tiree de I'usagc de ce mot identity, 
par un philosophe, tel que Diderot! IrUerrogeZy dit-il, des mathimcUkiens de 
honnefoij et Us vous avoueront que leurs propositions sotU toutes identiques ; et que 



nid, that all Uie properties of the circle, whether 
disoorered or tmdUcovered, are contained in 
Bndid's definition of that cnrre ? 

> " Mr. Dugald Stewart reproche aosii qnel- 
qne part an mot tTidentiU d'etre emprontg de» 
wdastiquefl, mais ce n'est point lil une tache il 
men avte ; car (oorome disoit Leibniti en paro- 
diaiit nn mot de YirgUe :) il y a de Tor dans ce 
ftimier. De plus en Anglais on ponrroit pent- 
dtre ae passer de ce mot, en Francais on ne le 
pent pas. Nous porlons nne langne timide, 
qoi ^effraie da moindre n6ologisme." 

s Yoyes BOO, BrU. p. 32 de ce Tolome. LU- 
UnA. ToL iTiU. No. 3, Mars 1815. 

* The distinction marked in the above pas- 
ses between tautologieal and identical propo- 
sitioos, is precise and important ; but the mean- 
ing annexed to the latter epithet does not 
appear to me agreeable to este^lLahod use ; ao- 
eording to which, identical prcpoiUiont are 
exactly of that description to which the name 
of tautological is here applied. I have looked 
into etery book of logic within my reach, and 
find thdr language on this subject perfectly 
uniform. Locke defines identical propositions 
to be those in which a term is affirmed of itself; 
and he gives as instances, " a soul is a soul," " a 



spirit is a spirit," "a law is a law,* "right Is 
right,** and " wrong is wrong." — The definition 
of identical propositions given by Cronsas coin- 
cides exactly with that of Locke; " Quando 
subjecti et attributi sedem idem occupat ter- 
minus, eodem sensu prorsus veniens ; propo itio 
talis didtor Identica ; et nugatoria est."— Con- 
diUac, one of the highest authorities, certainly, 
among French logicixuts, expresses himself in 
the same manner. " Tout le syst^me des con- 
noissanoee hnmaines pent (tre rendu par une 
expression plus abr€g6e et tout-a-fiiit iden- 
tique; tee tensaticns sonl det sensations. 81 
nous pouvions, dans toutes ks sciences suivre 
^galement la gdn^ration des idfies, et saisir le 
vrai systdme des chores, nous verrions d'uno 
v6rit£ ualtre toutes les autres, et nous trouver- 
rions I'expression abr6g6e de toot ce que nous 
saurions, dans cette proposition identiqtie ; lb 
M BMB xsT LB MXM B.' Does not the last of these 
propositions, as well as the first, fall under the 
dass of tautological or nugat<»ry propositions f 
and, if this be the case, wUl it not follow, that 
the assertion which gave rise to this discussion 
requires some modification ? — " Cest en T€p6- 
tant sans cesse, le mime est le meme, que le g6i>- 
mdire op^ tons ses prodiges." 
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tant de volumes iur le cerde, par exemjpUj te riduisetU h nous r^tt&er en cent mUU 
fa^ons diffireniteSj que dest une figure, oft touUs les Ugnes Hr4es du centre h la dr- 
confirence sont igales. Nous ve SAyom dovo prbsqub ribn."^ 

" Cette demi^re conchision, & laqnelle aniye Diderot, est d^antant plus Strange, 
oomme le dit celui qui la cite, que c'est precisSment parce que les math^matiqaes 
travaillent sur la verite conditionelle, qu'elles sont dou^ d'une pleine certitude, 
ainsi que j'ai tftcbe de la ^re voir ailleurs,* et que c'est par consequent il ce titre 
qu'elles meritent Smineroment le nom de science. Mais de ce qu*un pbilomphe, 
tel que Diderot, s'est Sgare dans une cons^uence i laqnelle sans doute as- 
piroit, je ne crois pas que Ton doive conclure k la nScessite de changer un 
langage philosophique et conforme IL la y^ritS. 8i ce langage a une apparence de 
paradoze, ce que je ne sens pas, il £Etut tdcher de la reformer, k quoi je suis bien 
dispose H cooperer. 

" Dans tout le volume que j*extrais, il n*est plus question de la discussion qui 
vient de nous occuper. Je ne crois pas en consequence avoir occasion dj revenir. 
Ce n*est pas meme sans regret, et san une sorte de repugnance, que je Tai entre- 
prise. Je ne la terminerai pas sans rappeler encore une fois que Pespece d'oppo- 
sition qui r^gne entre nos opinions est moins rSelle qn'apparente, et que Mr. 
Dogald Stewart a jug6 lui-m^me que c*6toit sur les mots que nous differions, 
plut6t que stu* le fond des choses.'* 

Article II. — (See p. 233.) — Inductive Method of Inquiry, (g 1.) 

For the contents of this Article, as well as of the former, I am indebted to M. 
Provost. They are extracted fipom a letter, dated Geneva, 9th April, 1815. My 
readers will thus be put in possession of the opinion of my learned friend on the 
only two questions of any moment which we have had occasion to discuss in the 
course of our long literary correspondence. The difference between us, in both 
instances, I perfectly agree with him in thinking, is more apparent than reaL 

"... Mais il y a une autre question sur laqnelle nous difierons, ou du menus 
nous ne nous ezprimons pas de meme. C*est ce qu^Stablit d'une mani^re positive, 
et dans des expressions bien honorables pour moi, la note qui se trouve au bas 
de la p. 311* de ce meme 2d volume de vos Elements, &c. Ce qu*il y a de 
singulier, c'est qu'encore ici, j'ai lieu de croire que notre dissentiment est moins 
rSel qu'apparent, et que la controverse sur ce point n'est pas moins verbale que sur 
Vautre, peut-etre plus, ou du moins plus evidemment telle. La chose vaut la peine 
d'etre Sclaircie. Et d'abord, vu la distance .qui nous sSpare, oserois-je vous prier 
de relire ici ce que je dis k la page viii. et ix. de ma preface IL la traduction 
de votre premier volume. Vous y verrez que je n'etablis aucune diSerence 
entre nous relativement k la nature des causes physiques.^ En citant k la page 

1 Lettre sur let AveugUt, citemsnt a tootaa les optnlont de l^atenr. Je 

> Des Signes, p. 15 et 25 et wa\y.—Estais de me saia pr^scritdans oette tndacUon de rendre 

Philosophic, torn. ii. p. ] 2 et 13. Addlement see pensees, et je n'ai pas cm devoir 

s Page 233 of this edilion. tonjoun lui oppoeer lee roieniies, dan lea ou 

* The paaagB here referred to by If. Prfivoet rarei oil Je ne me troarois pe£ d'acoord aree 

is an follows : — lol. J'en donnerai tm iteiil exemple. L'aatenr 

" Je n'entend pas toutefois touscrire impU- enrisage o<nnm« oontraire aoz prindpea d'ose 
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311* da 2d vol. I6b deux phrases atix qoeDes vons r^duisez mes opinions ^ ce stget, il 
vous 2l ^happ4 que la premiere de ces plirases 6toit modifi^e par celle qni la snit ei 
que Yous avez omise. Cette modification est tont-lufait essentielle. ' Si I'on analyse 
le moi force ou inergie^ et qu*on se borne aux causes naturelles ; on verra que cela 
signifie que I'effet suit constamment la cause par que]que loi de la natore.' Dans 
mes cours d'enseignement, j^iusiste beaucoup sur cette definition, 4 laquelle je ne crois 
pas que (dans tos id^es telles que je les connois) yous ajez rien & objectcr. Elle 
presente en effet le mSme caract^re des causes physiques que Hume et vous ; et elle 
repond en memo temps 4 une di£BcuIte de Reid, tr^s-fond^e si on ny met aucune 
Hmite. Est-il besoin avec vous de details et d'exemples ? Je ne le pense pas. 
Cependant la crainte d'etre obscor me fera ajouter un mot. A la nouvelle lune de 
Mars, les Mahometans se tiennent prets 2l voir, et d^s qu'ils Taper^oivent ils jettent 
un cri. Ce cri est bien un signe, mais non une cause de I'apparition que j^aurai 
devant les yeux en les toumant vers le del. H prec^e, mais ce n*est pas en vertn 
d*une loi. Reciproquement, un corps 61ectrique 6tant frott^, un autre corps s*en 
approche, je dis indifferemment que I'un de ces corps attire Tautre, ou que T^lec- 
tricite est cause de ce mou?ement. C'est que ces faits se suiyent en vertu des lois 
de relectricit^. Et il est entendn que Ton remonte, tant que Pon peut, de cause 
en cause. Ainsi Ton pourroit deroander la cause de T^lectricite ; comme on pour- 
roit demander celle de la fi^vre, qui elle-meme est cause du d^lire, &c. &c. Je dis 
done que nous sommes pleinement d^accord sur la nature des causes physiques, & 
moins (ce que je ne prevois pas) que yous ne me contestiez la distinction que j'eta> 
blis entre cause et signe. — Le point sur lequel nous ne sommes pas d'accord (et od 
j'ai centre moi, outre yous, plusieurs nobles autorites) est une question de physique 
pure ; sayoir : la cause de la gravitation est-elle au nombre de celles dont on doit 
s*occuper ? Persistons ^ cet ^gard chactm dans notre opinion. H est probable que 
ce champ de discussion ne nous engagera pas dans une controverse directe, et je 
m*en feliciterai — Je passe ft remarquer la difference entre loi et cause. Une loi 
est un rapport, ou mieux, un rapport de rapports, une proportion. C'est une chose 
th^rique ; c*est une generalisation ; une loi ne peut agir. II &ut done un agent ; 
une cause, pour realiser un changement. Exemple. ' Si le pole nord d'un aimant 
est approche du pole snd d'un autre aimant, il y a attraction.* C'est une loi. Mais 
ce simple 6nonc6 ne prodtdt rien. Maintenant j'ai sur ma table deux aimans, 
j'oppose leurs poles antagonistes ; la cause y est ; I'attraction (ou approche) suivra 
d'apr^s la loi. — J'ai risqu6 de proposer que le mot agent fut plus particuh^rement 
consacrS aux causes impulsiyes, parce-qu'elles sent ceUes qui prodm'sent des ph6- 

8aln« philosopbie la recherche de la came on cherche du m^caninne de la grarftation a 6t6 
du m^canifune de la graritation. Ceux qui ont I'occaHion d'une multitude d'erreurs, et que c'est 
connoissance des traraux entrepris et ex^cutds un vgritable ^cueil qui doit 6tre Boigneuseinent 
par O. L. Le Sage sur cette matidre, sarent 6rlt6 par ceux qui d6bntent dans la earridre des 
qu'une telle recherche est compatible atcc la sciences philoeophiquea Quoique cette ques- 
mSthode philosophique la, plus rigoureuse. Je tion soit trds int^ressante en physique, elle Test 
Buis pleinement d'accord arec M. Stewart, quant moins en ra^taphysique, ou plutdt en logique ; 
k la rdgle g6n6rale k laquelle cette maxime par- puisque dans cette demidre science ce n'est 
ticuli^re se rapporte. II y a une liroite, que le qu'un exemple d'un rdgle qui a beaucoup d'ap- 
philosophe dnit reconnoitre, et au deli de la- plications. Par cette raieon, Je m'abstiendrai 
quelle il ne doit pas pousser ses recherches. d'entrer ici dxma la discussion de ce point con- 
Mais Je diffi&re sur la plaoe oil cette limite doit testS." 
£tre poste ; en convenanfc toatefois, que la re- i Pi^e 233 of this edition. 
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nom^nes tiis commune, ti^s-bicn discutes, et univereels. Je n'ai propose ceU 
qu^avec une expression de doute ; et je n'ai rien i dire H oeuz qui s'y refusent. — 
Pour mieux montrer que la distinction de lot et cause est n6ce88aire en phydqne, 
j^userai d'un exemp]e. Un homme, venu de je ne sois ou, Toit un cheval qui 
traine un chariot ; mais il n'aper9oit point les traits. A chaque pas que fiut le 
cheval, il roit le chariot avancer.^ II en conclut que le cheval est cause dn mouve- 
ment du chariot. II p^^tre plus avant et trouve les tnAta ; il reconnoit que ce 
iDOUvement se rapporte & Timpulsion. Tout cela suppose qu*il connoit les lois de 
celles-ci. Le cheval est une cause, le trait est une cause plus reculce. C'est 
celle-ci que j'appeUerois un agent Mais pour cette demi^re denomination je ne 
dois pas trop y tenir — Quant k la fiction de Boscovich, purement hypothetique ; 
j'avoue que je ne vois pas qu'elle soit d'un grand poids en faveiu* de ceux qui io- 
culpent la recherche de la cause de la gravitation. J'aurois sur ce si^et {dus i 
dire ; nutis comme c'est purement un point de physique, il me semble que je puis 
ici m'en abstenir." 



[Article III. — (See pp. 115, 121, &c.) — Reasoning and Deduction, <£c. 

The following Article, which is also relative to Mr. Stewart's doctrine of Mathe- 
matical Beasoning, is an extract from a letter by the Rev. William Traill, LL.D., 
the biographer of Simson, and Emeritus Professor of Mathematics in Marischal 
College, Aberdeen. The letter was written from his retirement at Bath, in March 
1815, and is addressed to the late Thomas Thomson, Esq., by whom, aa will be 
seen, it was intended to be communicated to Mr. Stewart I find it inserted at 
the end of Mr. Stewart's copy of the present volume. — Ed, 

" You probably may recollect my having mentioned to you a dissertation of 
Bu£fon on the hypothetical nature of mathematical science. I have not had any 
opportunity of examining the periodical publications from 1767 to 1770, in which 
I should have a chance of finding some account of, or some quotation from it 
But in looking over some old papers, the latest of which are dated 1771, I find in 
a short sketch of the History of Mathematics, which was a part of some lectures I 
meant to give at the conclusion of the mathematical course at Aberdeen, an allu- 
sion to this notion in the following words : — ' Hence this science has been called 
the arbitrary creature of our own imagination, in which the most remote conclu- 
sions are no more true than the first definitions,' &c. This no doubt refers to 
Buffon, but in that sentence is a correction to all appearance made at the time— 
' Hence M. Buffon has considered this science as merely arbitrary, and as the 
creature of our own imagination,* &c. But there being no reference to the book, I 
can only infer that I considered the remark and the authority as familiar to me at 
the time. I would not at present express myself precisely as I then did ; but as 
this was written forty-five years ago at least, I imagine the expression has had 
reference to the language, as well as to the notion of Buffon. I did not indeed 
want this or any confirmation of the general statement, but I trouble you with 
the detail, in case you should have mentioned the matter to Mr. Stewart If 
you have not done so, there is no occasion to trouble him about it His (Mr. S.) 

1 II M( entenda que ce fait se rgpSte souTent d'oM manidre unifonne tor plosieiin cfaariott 
pareUs et itfiratiTement eat chaoun. 
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expressions arise from his general speculations on the sabject, and can never be 
attributed to Buffon, who probably was contrasting mathematical propositions with 
physical. Besides, the general notion is not uncommon in both ancient and modem 
writers. Proclus calls the definitions of Euclid hypotheseSf which corresponds 
with Mr. Stewart's notion, and some expressions of D' Alembert are very similar. 
In the Encydopidie also, geometrical truths are called viritia hypoth&ique». See 
the Article €h6om€^rie, in Encydop6die Mithodiqut, {Math4matique$t) torn. ii. p. 
132. Paris edit. 1786. 

** It seems not to be worth Mr. Stewart's while to pursue the inquiry, but if you 
have mentioned it, it is best to give these notices, which may save a little trouble 
in the search. 

** If I had met Mr. S. after reading his last volume, I would have mentioned a 
few difficulties and hesitations, which, however, might not have been of any use to 
him, who must have turned the subject over in every shape in which it was likely 
to occur to any of his readers. There are two or three mathematical things which 
I shall just hint ; but I beg leave also to say, that in case you have not mentioned 
Buffon, you need not take the trouble about these trifles. 

"P. 115. — ^Theoretical Mechanics. Assuming Inertia, the first book of the 
Prineyna is purely mathematical. In Optics also, from certain suppositions the 
reasoning becomes Mathematical in the same way ; but the real rays of light are 
not mathematical lines. 

" P. 121.— Postulates depend on Definitions, and are the foundation of geome- 
trical CoMtrucHonSf in the same way as Definitions are the foundation of Theorems. 
Axioms (whatever be their merits) equally apply to Theorems and to Problems, or 
rather to the demonstration of both. 

" P. 317. — ^Dr. Reid's supposition of repeated measurements (practical he means) 
of triangles, is very different from the induction used in the binomial theorem, or 
in finding the law of any series ; in which last kind we have a perfect assurance, 
though not a regular demonstration. 

" P. 320. — The descriptions of the Conic Sections are said to be mechanical ; but 
though mechanical contrivances of description are used, the real assumptions on 
which the reasoning is founded are the mathematical definitions. Dr. Simson 
took the same definitions as L'Hospital ; though he disapproved of the mechanical 
language used in them. 

** I shall only further mention that I have a copy of Buclidf reduced to syllogisms 
by HerHnus and Dasypodius. It is just such as Mr. Stewart supposes it to be, 
(p. 185 ;) but Dasypodius was no mean mathematician of that day. It is a thin 
folio ; the first and fifth books by Herlinus ; the second, third, fourth, and sixth by 
Dasypodius ; 1566. I have heard of teachers, fond of syllogisms, give propositions 
of EtuUd to be demonstrated in that way, as Exercises.**] 



[Abticlb IV.— (See p. 233.) — Cauaation. Addition to Notk O. 

It may be here proper to subjoin a few authorities applicable to the doctrine, 
more especially to Hume's doctrine of Causation, and which Mr. Stewart had 
adduced in his pamphlet, entitled, A short Statement of tome important facta re- 
VOL. III. 2 D 
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lative to the late Elec'ion of a Mathematical Pro/eaor in the UmvertUy of EdtU" 
burghf d*C', 1805. (Pp. 52-127.) Many of these extracts, when not themsehe* 
taken from the first volume of the PhUoeophy of the Human Mind, were by Mr. 
Stewart subsequently incorporated in the second volume. All so signalized are 
therefore now omitted, those only being here reprinted which require and merit 
preservation, in a work less ephemeral than an occasional pamphlet. 

Passing over a preliminary discussion in regard to a passage of Xbxopboii, 
(Mem, lib. i. c. i. sects. 11, 12,) it may be stated, that Mr. Stewart, after referring 
to the second section of the first chapter, of the first volume of his Philosophy of the 
Human Mind, and quoting the two opening paragraphs, (pp. 96, 97,) after referring^ 
moreover, to Notes C. and D. at the end of that volume, and partially quoting the 
former, adduces the passage of Bacok there given, (p. 478.) Then, af)er stating 
that " he was himself the first writer who, since the publication of the Treatise on 
Human Nature, attempted to shew, that whatever merit we may allow to Mr. 
Hume's illustrations, he had been completely anticipated by authors of a more 
early date, in the essential principle which is at present in question ;" he proceeds, 
in the^r«( place, to manifest the truth of this anticipation by " passages extracted 
from writers prior to Hume, all of whom seem to have had a clear perception of 
that leading principle in his Essay, which has chiefly attracted the notice of suc- 
ceeding philosophers.'* 

The first pasHoge is from Barrow ; it will be found at large in Note C. of the 
Elements, vol. i. (p. 476,) and is therefore here omitted. 

The second testimony is Dr. Clarke's: — 

*' AU things that are done in the world, are done either immediately by Ood 
himself, or by created intelligent beings : Matter being evidently not at all capable 
of any laws or powers whatsoever, any more than it is capable of intelligence ; ex- 
cepting only this one negative power, that every part of it will, of itself, always 
and necessarily continue in that state, whether of rest or motion, wherein it at 
present is. So that all those things which we commonly say are the effects of the 
natural powers of matter, and laws of motion ; of gravitation, attraction, or the 
like ; are indeed, (if we will spenk strictly and properly,) the effects of God's a^ing 
upon matter continually and every moment, either immediately by himself, or 
mediately by some created intelligent beings. Consequently there is no such thing, 
as what men commonly call the Course of Nature, or the Powers of Nature. The 
Course of Nature, truly and properly speaking, is nothing else but the wiU of God 
producing certain effects in a continued, regular, constant, and uniform manner.^' 
— Works, vol. ii. p. 698, folio edition. 

To this may be added, four passages from the works of Clarke, subsequently 
quoted, in opposition to the intrinsic necessity of physical causes. They are as 
follows : — 

" The notion, of the world's being a great machine, going on without the inter- 
position of God, as a clock continues to go without the assistance of a cVockmaker, 
is the notion of materialism and fate, and tends (under pretence of making God 
a supramundane intelligence) to exclude Providence and God's government in 
reality out of the world. And by the same reason that a philosopher can represent 
all things going on from the beginning of the creation, without any government or 
interposition of Providence ; a sceptic will easily argue still farther backwards, and 
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suppose that things have from eternity gone on, (as they n3w do,) without any true 
creation or author at all, but only what such arguers call dOrwiae and eternal 
nature." — First Reply to Leibnitz, p. 15. 

"Necessity excludes all possibility of non-existence, and admits of no limits; it 
is inconsistent with preference, and independent on any will." — Defence of Clark^e 
Fifth Reply to Leibnitz. (Compare Gregory's testimony, subsequently alleged in 
confirmation of the same thing.) 

" The amount of the system (Spinozism) is Hhie, — That all things are equally self- 
existent, and, consequently, that the material world is God." — WorkSj vol. ii. p. 
648, folio edit. 

A passage analogous to this, and from the same part of his writings, is the fol- 
lowing: — 

" All things in the world appear plainly to be the most arbitrary that can 
be imagined, and to be wholly the eflFects, not of Neceesity, but of wisdom and 
choice. Motion itself, and all its quantities and directions, with the kws of Ora- 
vitaiion, are entirely arbitrary, and might possibly have been altogether different 
from what they now are. The number and motion of the heavenly bodies have no 
manner of necessity in the nature of the things themselves. Every thing upon 
earth is still more evidently arbitrary, and plainly the product, not of necessity, but 
of will." (These observations it will be seen agree with those of Robison subse- 
quently adduced.) 

The third testimony is from Bishop Butleu, which will be found in Note C. of 
the Elements, vol. i. p. 476. 

Fourthly, There follow three passages from Bishop Berkeley, but these are all 
quoted in the first and second volumes of the Flemen's. The firat passage is given 
in Note C. of the first volume, (p. 476,) and in vol. ii. (p. 241) — the second is in the 
same Note C, (p. 477,) and likewise in vol. ii. (p. 239)— the third is given in vol. ii. 
(pp. 239, 240.) 

The fiflh authority is Bishop Brown ; it will be found in Elements^ vol. ii. 
Note O, (p. 389.) 

These anticipations of Hume's doctrine of causation might be greatly multiplied. 
Mr. Stewart, however, in the second place, annexes the following quotations from 
authors subsequent to Hume. 

Of these the first is from Dr. Richard Pkick : — 

" What we observe by our external senses, is properly no more than that one 
i\nTigfolloios another, or the constant conjunction of certain events ; as of the melt- 
ing of wax, with placing it in the fiame of a candle ; and, in general, of such and 
such alterations in the qualities of bodies, with such and such circumstances of 
their situation. That one thing is the cause of another, or produces it by its own 
efficacy and operation, we never see." — Review of the Principal Questions and 
DifficM^es in Morals, p. 30, second edit. 

Mr. Stewart subjoins : — " In a note on this passage, the author remarks, that 
several observations to this purpose are made by MdUbranche, who maintained, 
that nothing in nature is ever the proper cause or efficient of another, but only the 
occasion ; the Deity, according to him, being the sole agent in all effects and 
events. But Mr. Hume," Dr. Price adds, " has more particularly insisted on the 
observation here made, with a very different view." 
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lliore are given, secondly, the ensuing passages from Rud : — 

" With regard to the phenomena of nature, the important end of knowing the 
causes, besides gratifying our curiosity, is, that we may know when to expect 
them, or how to bring them about, lliis is very often of real importance in life ; 
and this purpose is served, by knowing what hy the course of nature goe$ h^ort 
tkem^ and is connected with them ; and this there/ore toe caU the cause ofsmdk a 
phenomenon^ 

" If a magnet be brought near to a mariner's oompass, the needle, which was 
before at rest, immediately begins to move, and bends its course towards the 
magnet, or perhaps the contrary way. If an unlearned sailor is asked the cause of 
this motion of the needle, he is at no loss for an answer. He tells you it is the 
magnet ; and the proof is clear ; for, remove the magnet, and the effect 
bring it near, and the effect is again produced. It is therefore evident to i 
that the magnet is the cause of this effect. 

" A Cartesian philosopher enters deeper into the cause of this phenomenon. 
He observes that the magnet does not touch the needle, and therefore can give it 
no impulse. He pities the ignorance of the sailor. The effect is produced by 
magnetic el'uvia or subtile matter, which passes from the magnet to the nee^, 
and forces it from its place. He can even show you in a figure, where these mag- 
netic effluvia issue from the magnet, what round they take, and what way they 
return home again ; and thus he thinks he comprehends perfectly how, and by 
what cause, the motion of the needle is produced. 

" A Newtonian philosopher inquires what proof can be offered for the existence 
of mnguetic effluvia, and can find none. He therefore holds it as a fiction, a hypo- 
thesis ; and he has learned that hypotheses ought to have no place in the philo- 
sophy of nature. He confesses his ignorance of the real cause of this motion, and 
thinks that his business as a philosopher is only to find, from experiment, the laws 
by which it is regulated in all cases. 

" These three persons differ much in their sentiments ^nth regard to the real 
cause of this phenomenon, and the man who knows most is he who is sensiUe that 
lie knows nothing of the matter." — Essays on the Active PotcerSf Essay I. ch. vi. 
p. 44. 

" It is to this day problematical, whether all the phenomena of the material 
Hystem be produced by the immediate operation of the First Cause, acceding to 
the laws which his wisdom determined ; or whether subordinate causes are em- 
l>loye<l by him in the operations of nature ; and if they be, what their nature, their 
imuibcr, and their differences are ? and whether, in all cases, they act by commis- 
sion, or in some according to their discretion ?** 

" When we are so much in the dark with regard to the real causes of the phe- 
nomena of nature, and have a strong desira to know them, it is not strange that 
ingenious men should form numberless conjectures and theories, by which the soul, 
hungering for knowledge, is fed with chaff instead of wheat. 

" In a very ancient system, Love and Strife were made the causes of things : in 
the Pythagorean and Platonic system, Matter, Ideas, and Intelligent Mind: by 
Aristotle, Matter, Form, and Privation. Descartes thought that Matter, and a 
certain quantity of Motion, given at first by the Almighty, are sufficient to account 
fur all the phenomena of tbe uatuial world. Lcilnitz, that the earth is made up 
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of Monades, active and percipient, which, hy their active power received at first, 
produce all the changes they undergo. 

" While men thus wandered in the dark in search of causes, unwilling to confess 
iheir disappointment, they vainly conceived everything they stumhled upon to he 
a cause ; and the proper notion of a cause is lost, hy giving the name to numher- 
less things which neither are nor can be causes." 

" This confusion of various things under the name of causes, is the more easily 
tolerated, because, however hurtful it may be to sound philosophy, it has little 
influence upon the concerns of life. A constant antecedent or concomitant of the 
phenomenon whose cause is sought, may answer the purpose of the inquirer, as 
well as if the real cause were known. Thus, a sailor desires to know the cause of 
the tides, that he may know when to expect high-water : he is told, that it is high- 
water when the moon is so many hours past the meridian ; and now he thinks he 
knows the cause of the tides. What he takes for the cause answers his purpose, 
and his mistake does him no harm. 

*' Those philosophers seem to have had the justest views of nature, as well as of 
the weakness of human understanding, who, giving up the pretence of discovering 
the causes of the operations of nature, have applied themselves to discover, by ob- 
servation and experiment, the rules or laws of nature, according to which the phe- 
nomena of nature are produced. 

" In compliance with custom, or perhaps to gratify the avidity of knowing the 
causes of things, we call the laws of nature, causes and active powers. So we 
speak of the powers of gravitation, of magnetism, of electricity. 

" We call them causes of many of the phenomena of nature ; and such they are 
esteemed hy the ignorant and half learned. 

" But those of juster discernment see that laws of nature are not agents. They 
are not endowed with active power, and therefore cannot be causes in the proper 
sense. They are ofdy the rtdee according to which the unknoum cause actsJ* — 
Active Powers, Essay IV. ch. iii. pp. 286-288. 

Mr. Stewart afterwards cites from the same chapter the following passage : — 

" When we turn our attention to external objects, and begin to exercise our 
rational faculties about them, we find, that there are some motions and changes in 
them, which we have power to produce, and that they have many which must 
have some other cause. Either the objects must have life and active power, as we 
have, or they must be moved or changed by something that has life and active 
power, as external objects are moved by us. 

*• Our first thoughts seem to be, That the objects in which we perceive such 
motion have understanding and active power as we have." 

" ' Savages,* says the Abbe Baynal, ' wherever they see motion which they can- 
not account for, there they suppose a soul.' 

" All men may be considered as savages in this respect, until they are capable 
of instruction, and of using their faculties in a more perfect manner than 
savages do. 

" The rational conversations of birds and beasts in -^sop's Fables do not shock 
the belief of children. They have that probability in them which we require in an 
epic poem. Poets give us a great deal of pleasure, by clothing every object with 
iiituUectual and moral attributes, in metaphor and in other figures. May not tho 
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pleasure which we take in this poetical language, arise, in part, from its corres- 
pondence with oar earh'est sentiments ? 

" However this may be, the Abb6 Raynal*B obsenration is sufficiency confirmed, 
both from fact, and from the structure of all languages. 

" Rude nations do really believe sun, moon, and stars, earth, sea, and air, foun- 
tains and lakes, to have understanding and active power. To pay homage to them, 
and implore their favour, is a kind of idolatry natural to savages. 

" All languages carry in their structure the marks of their being formed when 
this belief prevailed. The distinction of verbs and participles into active and pas- 
sive, which is found in all languages, must have been originally intended to distin- 
guish what is really active from what is merely passive ; and, in all languages, we 
find active verbs applied to those objects, in which, according to the Abbe Haynal's 
observation, savages suppose a soul. 

" Thus we say the sun rises and sets, and comes to the meridian ; the moon 
changes ; the sea ebbs and flows ; the winds blow. Languages were formed by 
men who believed these objects to have life and active power in themselves. It 
was therefore proper and natural to express their motions and changes by active 
verbs. 

*' There is no surer way of tracing the sentiments of nations before they have 
records, than by the structure of their language, which, notwithstanding the 
changes produced in it by time, will always retain some signatures of the thoughts 
of those by whom it was invented. When we find the same sentiments indicated 
in the structure of all languages, those sentiments must have been common to the 
human species when languages were invented. 

*' When a few of superior intellectual abilities find leisure for speculation, they 
beg'n to philosophize, and soon discover, that many of those objects which, at first, 
they believed to be intelligent and active, are really lifeless and passive. This is 
a very important discovery. It elevates the mind, emancipates from many vulgar 
superstitions, and invites to farther discoveries of the same kind. 

" As philosophy advances, life and activity in natural objects retire, and leave 
them dead and inactive. Instead of moving voluntarily, we find them to be moved 
necessarily ; instead of acting, we find them to be acted upon ; and nature appean 
as one great machine, where one wheel is turned by another, that by a third, and 
how far this necessary succession may reach, the philosopher does not know. 

" The weakness of human reason makes men prone, when they leave one ex- 
treme, to rush into the opposite ; and thus philosophy, even in its infancy, may lead 
men from idolatry and polytheism into atheism, and from ascribing etdive power 
to inanimate beings, to conclude aU things to be carried on by necessity.** — Ibid, 
p. 281. 

Dr. Waring, Lucasian Professor of Mathematics in Cambridge, supplies the 
third testimony : — 

" 1. There is no necessary connexion known to us between cause and effect. 

" Can any person by reasoning, independent of experience, from the cause 
deduce the effect? No one ever has; and consequently, to mankind there is no 
necessary connexion knoion between cause and effect, 

" 2. Is it probable that any necessary connexion is contained in their own 
nature? 
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" When the Omnipotent created the world, he prohablj assigned to all things 
in it their connexion during their existence; euf.j 1. That action and reaction 
should be eqnal and contrary. 2. That one body striking another should, in given 
circumstances, communicate to it a certain degree of motion. 3. That some 
ideas in the mind should always accompany or succeed others. But could not 
the Almighty have assigned different connexions ? From his omnipotence, I argue 
that he could ; and if ihit could have been the casef there is no connexion in their 
own nature between cause and effect; and, consequently, the latter is not neces- 
sarily subsequent to, or deducible from the former, but entirely dependent on 
the Almighty Fiat." — JEsaay on the Principles of Human Knowledge^ (printed 
in 1794.) 

The fourth authority is that of Dr. Adah Fbrousoit, from whom there are 
quoted the following sentences : — 

" Science is sometimes defined, the knowledge of causes and effects in nature. 
But cause and effect, so far as we are enabled to conceive their relation, are terms 
of the same meaning with law of nature and its phenomena.*^ — Principles of 
Moral and PoUiical Science^ vol. i. p. 116. 

" Those reasoners are in a great mistake, who think to supersede the existence 
of Mind and Providence, by tracing the operations of nature to their physical 
laws; iox physical law is ike characteristic operation of unerring mind." — Ibid, 
p. 180. 

Fifthly, Professor Robison's testimony is as follows : — 

" Surely the lessons are precious, by which Newton has taught us a system of 
doctrine which cannot be shaken, or share that fluctuation which has attached to 
all other speculations of curious man. But this cannot fail us, because it is nothing 
but a well-ordered narration of facts, presenting the events of nature to us in a 
way that at once points out their subordination, and most of their relations. While 
the magnificence of the objects commands respect, and perhaps raises our opinion 
of the excellence of human reason as high as is justifiable, we should ever keep in 
mind, that Newton^s success was owing to the modesty of his procedure. He 
peremptorily resisted all disposition to speculate beyond the province of human 
intellect, eonscioits that all attainable science consisted in carefully ascertaining 
nature's own laws ; and that every attempt to explain an ultimate law of natwre^ 
by assigning its cause^ is absurd in itself against the acknowledged laws of 
judgment, and wHl most certainly lead to error. It is only by following his 
example that we can hope for his success.'* — Elements of Mechanical Philosophy, 
p. 672. 

Another passage from the same work is subsequently quoted, " in opposition to 
an opinion of the celebrated M. De La Place, about the necessary existence of the 
law of gravitation." 

" Of all the marks of purpose and of wise contrivance in the solar system, the 
most conspicuous is the selection of a gravitation in the inverse duplicate ratio of 
the distances. Till within these few eventful years, it has been the professed 
admiration of philosophers of all sects. But M. De La Place annihilates at once 
all the wisdom of this selection, by saying, that this law of gravitation is essential 
to all qualities that are difiiised from a centre. It is the law of action inherent in 
an atom of matter in virtue of its mere existence. Therefore it is no indication of 
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purpose, or mark of choice, or example of wisdom. It cannot be othenmse. 
Matter ib what it is."— Ibid. p. 686, et seq. 

To these, Sixthly, may be added, the observation of Dr. Jambb Greoobt. 

" Supposing that some of the relations of event, pai'ticularly that of physical 
cause and effect, comprehending the circumstance of their constant amjunctum^ 
aa it has been very properly called, which seems always to be implied in strict 
physical reasonings, as well as in the common notions and actual conduct of man- 
kind, are necessary, like those of quantity, which are the objects of mathematical 
reasoning ; the opinion, that there mvtt be an exertion of power or activity to pro- 
duce such events, would be not merely erroneous, but absurd : for, on that suppo- 
sition, no power or agency would be requisite to produce them, any more than to 
produce the relations of geometry ; and no power in heaven or earth could prevent 
them from being what they are." — Phihaophiad and Literary E$$ay9f Introd. 
p. 221. 

FinaDy, Mr. Stewart remarks, that '' the great merit of Mr. Hume's £«say 
en Neceatary Connexion, consists in the clearness and fulness with which he has 
exposed the inaccuracy of this language ; and whatever his own views were in tiie 
statement of his argument, candour forces us to acknowledge, that, while it is cal> 
culated to keep steadily in the view of Natural Philosophers the proper objects of 
their physical pursuits, it furnishes new and powerful weapons to the friends of 
religion, if they were sufficiently aware of their importance. While we condemn 
therefore his conclusion as sophistical and false, we are called upon, not only by 
that justice which is due to his philosophical abilities, but by our fidelity to the 
caase for which we profess to combat, not to involve both conchuion andpremuea 
in the same condemnation." In addition to this, he quotes the paragraph (in pp. 
98, 99,) of the first volume of his Elements, and the relative Note D, p. (479.) 

Thus, all the authorities quoted by Mr. Stewart in reference to the theoiy of 
Causation, will be found, either in the first volume of his Elements, Note C, with 
its relative text, (ch. i. § 2,) or in the second volume, Note 0, wiUi its relative 
text, (ch. iv. § I,) while to these, as a supplement, is to be added the present 
Article.— JSa.] 



KDiwnrRGH : t. coxstablb. rsiKTraTo bkrxajestt. 
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PROSPECTUS. 



In Jumdtome Svo, with Bortraitif Jte^ price \2t. pen Volume^ 

COMPLETE EDITION OF THE WORKS 

Off 

DUGAID STEWART, ESQ., 

COMPRISINO, AMONG OTHER LARGE ADDITIONS, A CONCLUDING 

CHAPTER OF HIS DISSERTATION, LECTURES ON 

POLITICAL ECONOMY, &o. &a 

WITH A BIOGRAPHICAL MEMOIR OF THE AUTHOR 

By SIR WILLIAM HAMILTON, Bakt. 



After the death of Beid, Dugald Stewabt was the head of what 
has been denommated " The Scottish School of Philosophy ;" long 
before his death he was, indeed, nniyersally acknowledged as the most 
distinguished living philosopher of Great Britain, and likewise as one 
of the best writers in the langaage. His published works are con- 
siderable, both in number and extent, and are also conversant with 
the most important parts of Philosophy, — ^historical, speculative, and 
practical. Of these works, the earlier have been frequently re- 
printed ; but from circumstances, merely private, and which it is un- 
necessary to specify, new editions of his later writings have been 
withheld, and a collection of the whole, which ought long ago to have 
appeared, has only now become possible. 

This Collection, which it is proposed forthwith to publish, will 
appear in handsome Svo, and may extend to nine, perhaps to ten, 
volumes. It will not be merely a uniform re-impression of the former 
Publications. These it will of course comprise, — ^following the most 
authentic Edition, with the Author's Manuscript Corrections, and his 
frequent and important Additions ; — but in the extensive literary re- 
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mains of Mr. Stewart, besides the Writings thus left prepared for 
the Press, there are others which may afford valuable extracts to be 
incorporated in the already published Treatises, — or to be otherwise 
annexed to them. 

The work of selecting from the Manuscripts, and, in general, of 
editing the Collection, has been undertaken by Sib William Hamilton, 
who will likewise supply a Memoir of the Author. 

The contents of the Publication are as follows ; and, in so &r as at 
present appears, they will occupy Nine volumes. 

1 . Dissertation, RXHiBrriNa a General View op the Proobess 

OF Metaphysical, Ethical, and Political Philosopht. 

This will comprise numeroos and extenrive Additions, and a Chapter 
hitherto onpublished, exhibiting a concluding view of *' Tendencies 
and Results." 

2, 3, 4. Elements of the Philosophy of the Huuan Mind. 3 vols. 

To this will be prefixed Part L of the Odtuhes op Moral Piiiu)0Opht, 
containing the Outline of the Philosophy of Mind. The first volame 
will contain the relative Addenda pubUsbed in the third, which are 
still in copyright. In the second Tolume will appear yarions Inser- 
tions and Corrections. The Outlihss also have some additions. 

5. Philosophical Essays. 

lliis volume may be considered as almost a part of the last work. — Largv 
additions. 

6, 7. Philosophy of the Active and Moral Powers. 2 vols. 

There will be prefixed Part II. of the Odtldjes op Moral Philooopht, 
containing the Outline of the Ethical Philosophy. — Considerable 
Additions. 

8. Lectures on Political Economy. 

That is, on Political Philosophy in its widest signification. Now first 
published. Part III. of the Outlines op Moral PuiLoeoPBT, con- 
taining the Outline of the Political PhiloHophy, will be prefixed. 

9. Biographical Mkmoirs of Smith, Robertso.n, and Reid. 

Additions ; with Memoir of the Author by Sir William Hamiltox. 
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PUBLICATIONS 

OF 

THOMAS CONSTABLE AND CO. 



8vOf doth, lettered, price 78. 6d. 

THE PHILOSOPHY OF THE INFINITE ; with special refer- 
ence to the Theories of Sir William Hamilton and M. Cousin. By 
Hknrt Caldbrwood. 

Small 8vo, cloth, Price 3s., 

THE MOSAIC RECORD IN HARMONY WITH THE 
GEOLOGICAL. 

Second Edition, Crown 8vo, cloth extra, with Frontispiece, Price 68., 

THE EARNEST STUDENT, being Memorials of the Life of the 
Uite JOHN MACKINTOSH. By the Rev. Norman Maclbod. 
" Hto leUen nn hearty and energetio. Ids dlariM Bendbto and TlTadooi, fall of intelligent and 
liberal obeerration upon tbe natural and reUgioof peowHarltlfle of the people amoogit whom hie 
lait yean were ytm ed .''—Atktnaum. 



W0BK8 BT L. F. BUVOSHEB.— AuihoriMd Translationi. 

In Two Vols., small Svo, with Frontispieces, price Zs. 

FRANCE BEFORE THE REVOLUTION ; or. Priests, Infidels, 
and Huguenots, in the Reign of Louis XV. 

" Written thronghont with eameetneas and power; Iti principal seenee and inddents are 
deieiibed with great dramatic effect, and Ita oharaoten are boldly and dearly drawn."— Afom^ 
PatL 

VOLTAIRE AND HIS TIMES. In One Volume, uniform with 
** France before the Revolution," price 5s. 

" The Author's lentlmente are of the right itamp. and the deductions he draws are fordble and 
derer ; indeed there Is no Gontinental writer of the present times more thorougUy acquainted 
with the phases of this epoch, or more capable of eluddating them than M, Bongener."— £«/('« 
WidUif Mestciiffer, 

HISTORY OF THE COUNCIL OF TRENT. With tbe 
Author's last Corrections and Additions communicated to the Translator. 
Crown Svo, price 58. 
" A substantial, dear, and painstaking piece of hlstoiy. ... It is more pleasant to read, too, 

than the nature of the contents would lead us to expect ; tbe Author haTlng a good deal of French 

historical Tiradty, and occasionally something of I>'Aubign6*s picturesqnenees of style. The woit 

appears to be Tery well translated."— ^tt<ii«ujii. 

BT THE COTJBT AOXNOB DE GASPABDI. 
THE SCHOOLS OF DOUBT AND THE SCHOOL OF 

FAITH. Translated bjf Authariiy. Crown Svo, price 5s. 

" We know no book which furnishes so conrenient a manual of the class of topics to which it 
relates, and we shall be surprised if it does not become Tery eztenslTdy popular."— DvM^ 
Dail^ Expna. 

Jiy the tame Author^ 

THE CONCESSIONS OF THE APOSTLE PAUL AND THE 
CLAIMS OF THE TRUTH. 

Nearly rcaHy. 
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OONSTABLTS MI80EUANY OF F0ilEI8N UTEMTURE 

OR our supply of the comforts and luxuries of lifb, we lay the world under 
contribution : fresh from e?ery quarter of the ^obe we draw a portion of its 
yearly produce. The field of literature is well-nigh as broad as that of com- 
merce ; as rich and yaried in its annual fruits ; and, if gleaned careA**^ might 
lUmish to our hi^er tastes as large an annual ministry of ezgoyment iMslieying 
that a sufficient demand exists to warrant the ^terprise, Thomas Cokstabui & Co. 
propose to present to the British public a Series of the most popular aocessiona 
which the literature of the globe is constantly receiTing. Europe alone,~its 
more northern and eastern lends espedally, — offers to the hand cf the selector 
most invitins and abundant ftnits ; Asia may supply a few rarer exotics ; whilst 
in America Uie fields are whitening to a harrest mto which many a hasty sickle 
has been already thrust» and frcSn which many a rich sheaf may be hereafter 
gathered. 

Fully aware of the extent and difficultr of such an effort, the Publishers will 
spare no pains to make the execution of their undertaking commensurate with its 
mgfa aim. They haTC already opened channels of communication with Tarious 
Countries, and secured the aid of those who are minutely acquainted with their 
current literature; and they take this opportunity of statmg, tbat CTen where no 
legal copyright in this country can be claimed by the author or publisher of a 
work of which they may ayail themselTes, an equitable share of any profit which 
mav arise from its sale will be set aside tar his adTantage. 

The Series will be made as Taried as possible, that there may be something in 
it to suit the tastes of all who seek instruction or healthftil recreation for the 
mind, and its range wiU therefore be as extensiTe as the field of literature it- 
self : while, at the same time, it shall be the endeaTour of its editors to select, 
for Uie most part, works of general or uniTcrsal interest 

The Publisners are unable to state the exact periods at which their Misokliaht 
or FoRnoN LmRATUBn will appear, but they belicTe that the number of Tolumes 
issued during the first year will not exceed six; so that, taking the arerage price 
per Tolume as Three JShilUnaa and Sixpeneet the cost to Su^crib^v wou«d not 
exceed One Guinea; while, by the addidon of a $pecial title-page for each work 
issued, those persons who may wish to select au occasional publication will be 
sayed the awkwardness of placing in their library a Tolume or Tolumes eridently 
detached from a continuous Series. 



Just published, doth, price 8s. 6d, 

HUNGAKIAN SKETCHES IN PEACE AND WAR. 

Bt MORTTZ jdKAL 

" Not only amoiiiig, hvA, in the bert Nnie of tbt word, butncHtft.'^DaUr ITtmt, 
" Most Tirid, aiid obTioudy tnithfal, doterlpttona of Hungufaoi Ufo.*— iMder. 
•* The fart ▼otome U a opital beginning, for M. Jok>i slMtdi wdl In hb own coontiy m > popolar 
wiit«r, and Is Tory happy In depicting those deteUf and peooltaritiesof life and character which not 
only gire tha diann of tmUiftilnewy bat an t«7 iutmctiTe to a foreign reader."— ^Ulot. 



On 1st October, price 2s. 6d^ 

ATHENS AND THE PELOPONNESE, WITH SKETCHES' 

OF NORTHERN GREECE. 

From thb Oebman of HERMANN HETTNER. 



Edinburgh: THOMAS CONSTABLE & GO. 

London: HAMILTON, ADAMS, & Co. Dubun: JAMES M*0LA8HAN. 

And all Bookskllbrs. 



Digitized by LjOOQIC 






Digitized by LjOOQIC 



Digitized by LjOOQIC 



Digitized by LjOOQIC 



A*10*m55b57A 




b«909466«678a 



T> ■ T^ 



Digitized by CjOOQIC 




Digitized by LjOOQIC 



